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Chapter 1

TEACHER CHARACTERISTICS AND THE INTRODUCTION OF NEW CURRICULAR MATERIALS

A general problem throughout education has been the deter-
mination of what teacher characteristics affect the learning of
students. In spite of its tremendous and pervasive importance,
however, there has been little educational research bearing
directly upon the problem and generally this has not been very
penetrating, especially in the conceptualization, identification,
and measurement of teacher characteristics. The problem of
determining what teacher characteristics affect student learning
becomes especially crucial in the selection and training of teachers
to introduce new curricular materials such as those developed by
the School Mathematics Study Group. Even if this information were
not used in the selection of teachers to introduce these materials,
information about the characteristics of teachers that facilitate
the learning of such materials would be useful to those who
condust workshops and other educational experiences for such
teacters and to the teachers themselves.

One of the problems of the directors of the School Mathematics
Study Group {(SMSG), and the Minnesota National Laboratory in
particular, was to determine whether the new curricular materials
produced by SMSG are adapted to the wide variation in teacher
ability. Through the student materials and teacher manuals,
efforts have been made "to build in" effective ways of learning
for students and effective patterns of teacher behavier., It is
important to know the extent to which students and teachers
respond constructively to these efforts and whether or not this
kind of constructive response is related to student learning.

It was considered important by the Director of the Minmesota
National Laboratory to know whether any special qualifications
are required for a teacher to use the materials adequately and
what aids shculd and can be given the teacher to enable him to
teach the materials effectively. It is obvious, of course, that
such information would provide useful clues concerning solutioms
of the larger general problem of selecting, appraising, and
educating teachers.

Barr and his associates (1946) tried to predict pupil gain
in achievement from data available while the teacher was an under-
graduate, None of the factors they considered hal 2 very high
correlation with student learning as measured by achievement gains.
In an earlier study in social studies, Barr (1929) had pioneered
in conceptualizing and observing a variety of teacher characteristics,
but he had used the ratings of experts instead of pupil gains in
achievement. He combined eleven items that showed some promise




into scales called the Index of Meaningful Discussion and the
Index of Immediate Recall. The Index of Meaningful Discussion
contained the following items, some of which are of specific
concern in the present investigation:

1. Percent of fact questions on unprepared material

2, Percent of thought questions on unprepared material

3. Percent of thought questions dealing with local situations

4, Number of participations growing out of spontameous pupil
discussion

5. Number of teacher explanationms

6. Number of times teacher presented factual information

7. Times teacher raised a question as to the correctness of
a pupil respomse.

The Index of Immediate Recall contained the following items:

l. Questions demanding recall of specified fact

2, Number of factual questions on prepared material
3. Number of thought questions on prepared material
4, Number of times teacher indicated answer correct.

Barr's study has been criticized for its inefficient methods of
recording behavior, A part of the present study represents an
attempt to obtain data similar to much of those obtained by Barr
in a more economical and efficient manner, through teacher logs
and self reports, and to employ as criteria measures of student
learning in mathematics,

In intensive and elaborate studies of teacher characteristics,
Ryans (1947, 1960) included measures of classroom behavioral
patterns, He did not attempt to correlate his measures with
student learning as measured by achievement gains. Wyight (1959)
and McKeachie (1959) have developed ratiomales for the cbservation
of mathematics teaching, but apparently they have made no attempts
to validate their observations by measures of student achievement.

The major gaps in knowledge that concernmed the investigators
in the present study center around the use of measures of the
thinking characteristics of teachers (as reflected in teacher logs
and self reports) and measures of classroom interaction (as
measured by observations and a pupil questionnaire) as predictors
and measures of gains in achievement and student aptitude in
appropriate regression equations as criteria of teacher effectiveness,

Previous Research in the Minnesota National Laboratory

In 1958, the Minnesota National Laboratory for the Improvement
of Secondary Mathematics was established to provide facilities for
statewide testing of the mathematics materials being bproduced by
the National School Mathematics Study Group (SMSG, Newsletter No. 2,
1959)., With Professor Paul C. Rosenbloom, the Principal Investigator




in the present study, as director, this Laboratory became a part
of the Division of Instruction in the Minnesota State Department
of Education, During its firat year, the Laboratory conducted
two experiments, one in the seventh and eighth grade and one in
the ninth grade. Twenty-one teachers participated in the first
and fifteen in the latter. In 1959~-60, the experiment included
a total of 127-teachers from grades six through twelve,

Below the ninth grade, the School and College Ability Tests
(SCAT) were given as a measure of aptitude and in the ninth grade
and above the Differential Aptitude Tests (DAT) were givern, The
Sequential Tests of Educational Progress (STEP) in Mathematics
were given as pre=- aitd post-tests in September and May respectively.
The measure of effectiveness used in identifying the r st and
least effective teachers in these early studiés, as well as in
the present onc, is the regression coefficient of the post=test
achievement scores of their pupils on the preetest achievement
and aptitude scores. While it is true that the STEP tests do not
assess some of the new and specific objectives of the SMSG
materials, they are generally accepted as assessing a variety of
communly accepted objectives of secondary school mathematics
education, Furthermore, leadexrs in the production of the SMSG
materials were anxious to be able to answer the inevitable
questions as to what losses and gains iu the achievement of
present goals could be expected from a change to the SMSG mater-
ials (SMSG, Newsletter.Nc. 10, 1961),

Intrigued by some of the teacher characteristics and classroom
behaviors revealed by the teac.er logs submitted in the 1958-59
study, Rosemblom asked Flanders to seek to differentiate the five
most and five least effective teachers according to his criteria
on the basis of the classroom interaction revealed by the logs.
Sim{larly, he asked Torrance to try to differentiate them on the
basis of their thinking characteristics. The teachers had teen
instructed to select any twe days the first week and submit a
log of teacher and pupil activities, For the next weezk, they were
asked to select any two of the other tntee days of the week.

They coutinued in this way for the remainder of the school term.
They were asked tc report such teacher activities as the following:

Advance preparation

Introduction of present phase of work
Demonstrations

Questions raised by teacher

Explanations to class and to individual students
Independent time

Homework assigned

Materials studied by teacher

Suggestions |

Evaluation of effectiveness of material, teaching, and learning.




They were also asked to include the following aspects of student
activity:

Group activities

Individual activities

Evidence of interest in non~assigned work

Class discussions

Incidents of discovery or non=discovery

Extra problem solving

Math club, fair exhibits, choice of courses for next year.

The logs were of a free-response type, some giving an cxcellent
picture of the thinking of the teacher and his pupils and others
revealing little concerning these processes.,

Torrance first analyzed the daily logs of the five most and
five least effective teachers in the 195859 experiment in an
attempt to classify the types of mental operations represented
by the teacher and pupil activities reported. Guilford's mental
operations {(cognition, memory, convergent production, divergent
production, and evaluation) were adopted for this purpose
(Guilford, 1959). The analyses indicated that the distribtuion
of activities among the mental operations categories for the two
groups differed significantly., The more effective teachers tended
to report more thinking activities (convergent, divergent, and
evaluative) than the less effective ones who reported proportion=-
ately more recognitive and memory activities.

A new scheme was then devised for analyzing the evaluative
behavior of these teachers as reflected in their logs., The
categories used were: mnegative evaluation, positive evaluation,
and trouble-shooting, diagnostic, or hypothesis-making and testing
evaluation. The more effective teachers were found to report far
more of the trouble~-shooting or hypcthesise~making and testing
activity, whereas the less eifective ones reported a greater
proportion of negative and positive evaluation,

The latter part of this investigation was replicated on the
basis of the logs submitted by teachers participating in the
1959-60 experiment (Torrance, 1965). The logs of the 14 most and
14 least effective teachers according to the criteria developed
by Rosenbloom were analyzed according to essentially the same
procedures as had been used in the earlier study. The results
obtzined were almost identical to those obtained earlier. Detailed
examinetion of the hypothesis-making behavior of the two new
groups indicated that the thinking reflected by the hypothesis-
making behavior of the less effective teachers tended %o be quite
vague and general and not very insight-producing. They also tended
to report conclusions or hypotheses as having been tested and in a




finalistic, absolute manner., The results also suggested that
teachers whose evaluations are predominantly positive may actually
be unaware of the difficulties their pupils are having in learning.

A major limitation of the data produced by the 1958-59 and
1959-60 teacher logs was lack of uniformity in reporting and
difficulties in quantification., As will be described in Chapter 3,
the direction taken in the 1960~-61 study was to construct a
checklist covering most of the kinds of behavior obtained in the
earlier logs and combine with it a series of nine end-of-the-
month reports which in actuality were intended as productive
thinking tasks to reveal further the thinking characteristics of
the teacher, The direction taken in the 1961-62 study was to
repeat each month three of the more promising end-of-the-month
reports designed as productive thinking tasks. Measures of pupil
attitudes were also added at this time.

Special Concerns of This Study

In relation to the SMSG concern as to whether their new
curricular materials are adapted to the wide variations in
teacher ability and qualifications, the first concern was with
the most commonly used measures of teacher qualification and
ability. Is there any correlation between the teacher's effec=
tiveness as determined by student learming and grossly measurable
qualifications such as experience, grades in undergraduate and
graduate mathematics courses, and activities in the teaching
profession such as conducting mathematics clubs, working on
curriculum committees, professional writing, and the like? The
analysis of the data from 25 classes in grades six through eight
in the 1958=59 study had yielded no significant correlatioms.

It was believed, however, that the sample was not large enough,
in the light of the variability of teacher effectiveness, for
the results to be conclusive.

In view of the negative results obtained in the 1958-59 .
study it was decided to consider the kinds of variables that had
been suggested by Fiaricy. and Torrance. Thus, the study reported
herein asked such quest:ons as the following:

Is teacher effectiveness related to the pattern of
interaction between teacher and student and to the
classroom climate created by this interaction? The
hypothesis is that the measures of classroom inter-
action will be related significantly to pupil gains
in achievement, corrected for aptitude.




Is teacher effectiveness related to the thinking
abilities of teachers as reflected in the logs submitted
by teachers throughout the school term? It was hoped
by the investigators that they could devise teacher rating
forms that would yleld measures of productive thinking
ability and that these measures might be related signifi-
cantly to pupil gains in achievement, corrected for
aptitude,




Chapter 2

THE LITERATURE ON MATHEMATICS TEACHER CHARACTERISTICS

Although there is practically no literature on the thinking
characteristics of mathematics teachers, a variety of previous
studies provided guides for developing the instruments used in
this study, in analyzing the data, and in interpreting the results.
The most useful clues have come from reviews of the literature
on the teaching of mathematics, studies of teacher characteristics
and qualifications, attitudes toward mathematics, the role of
assessment and evaluation on mathematics teaching, studies of
teacher behaviors and classroom styles, some of the literature
on teaching and learning methodologies, studies of student thinking
processes and skills, and studies of the nature of mathematics
learning and problem solving. Some of the more relevant studies
in these areas will be reviewed in this chapter.

Reviews of Literature on Mathematics Teaching

Some of the more recent reviews of the literature on the
teaching of mathematics help to give perspective to the body of
literature with which this chapter is concerned. Dodes (1953)
reviewed the literature of mathematics teaching and organized it
under seven headings representing content, methodology, and the
role and function of the teacher. Johnson (1957) reviewed and
discussed the implications of research in the psychology of learning
for the teaching of science and mathematics. Henderson (1963) in an
analysis of research on the teaching of secondary school mathematics
discussed findings under three headings:

(a) Methods research =~ which aims to determine which
factors are maximized and minimized by a certain
teaching method, The two major methods of teaching
secondary school mathematics are the '"tell and do"
and the heuristic or discovery method.

(b) Curricular research == which focuses on the relationship
between the subject matter taught and student behavior.

(c¢) Research which studies the relationship between teacher
or teaching variables and those student behaviors which
under various hypotheses are related to these variables.

More recently, Brown and Abell (1965) reported on the results of
a questionnaire survey of research in progress at U,S. colleges and
universities on mathematics teaching during the 1961-62 calendar year.




Studies of Teacher Characteristics and Qualificatioms

Calabria (1960) studied the educational and professional
background of a group of secondary school teachers nominated as
"effective" in a statewide survey of New York school administrators.

Of a total of over 1300 teachers nominated, 770 responded and
250 were selected for a check=list project; the balance were sent
poiicard inquiries. Information was secured in the following
four areas: (1) undergraduate preparation in major field and
professional education; (2) teaching experience; (3) certific~ation
status; and (4) graduate training. Tabulations indicated t

success ful secondary school teachers in New York were characterized
by:

(a) A greater emphasis on major field rather than on
professional educational preparation as undergraduates.

(b) Considerable post-graduate training: 86 percent of the
group had an M,A, degree or equivalent; 67 percent held
graduate credits beyond the M.A.

(c) 70 percent had more than 10 years of actual teaching
experience; over 80 percent of the group had had prep-
aratory practice teaching experience.

Leonhardt (1962) in a doctoral study examined the relation--
ship between achiewveasent in mathematics and selected educational
factors., Forty-five secondary schools in Nebraska were randomly
gelected, 15 from each of three different-sized enrollment groups.
Coop Math tests were administered to approximately 1300 students
in the 45 schools and further study made of the two highest and
two lowest ranking schools in each enrollment group. Achievement
was found to be positively related to the size of school and to
school attendance in a town rather than a rural elementary school.

Examination of teacher experience and training revealed that
teachers in the high ranking schools had more undergraduate and
graduate -preparation in mathematics and held longer tenure in
their positioms,

In another doctoral study, McCardle (1959) compared the
mathematics achievement of pupils of teachers grouped according
to Minnesota Teacher Attitude Inventory (MTAI) scores (high,
medium, low). Included in the study were 13 Minnesota schools,
with a total of 29 teachers and 1643 students enrolled in first-
year algebra courses. Measures obtained included pre- and post-
test scores on the Iowa test of ability to do quantitative




thinking, the Davis functiomal competence in mathematics test
and the Elementary Algebra Test, Form 2.

Differences in achievement of pupils within the three
teacher groups were noted., Significant differences in mean
gains on the Iowa and Davis tests were found, with pupils of
teachers in the high MTAI group scoring higher tham those in
the other two groups, No significant differences in scores om
the algebra achievement test were noted, MecCardle hypothesized
that high-scoring teachers on the MTAI are not as "textbook
bound" as teachers falling in the middle and low scoring group ==
and that they instruct in a way that results in significantly
greater achievement on tests of quantitative thinking and funce~
tional mathematical competence,

Analysis of teacher qualifications indicated that all of
the teacher sample had completed the B,A. degree and 14 of the
29 had taken some graduate work., Twenty-six of the 29 reported
elither an undergraduate major or minor in mathematics. Years of
teaching experience ranged from five to 27 years, with a median
of 19 years teaching experience.

Schunert (1950) in another doctoral study of teacher charace
teristics and pupil mathematical achievement reported a number of
factors significantly associated with achievement in Elementary
Algebra and Plane Geometry. He reported that:

(1) Classes taught by teachers who had more than eight
years of experience exceeded the achievement of classes
taught by teachers with less experience,

(2) Classes of teachers who were graduates of state
universities or private colleges exceeded those of
teachers who were graduates of teachers' colleges.
The amount of college mathematics studied by the
teacher was not significantly related,

(3) Teaching factors such as the use of differentiated
assignments, the use of life applications and frequent
review were reported as significantly related to
achievement level,

Attitudes toward Mathematics

Attitudes as a variable in mathematical achievement have come
under scrutiny in several recent studies. Ellingson (1962) in a
study of junior and semior high school mathematics classes in Oregon




compared pupil measured attitudes, pupil attitudes toward mathe=-
matics as estimated by teacher rating, classroom grades and

scores on an achievement test., The Mathematics Attitude Inventory
devised by the author was a 50-item Thurstone type scale concerned
with four dimensions: (1) goals of mathematics instruction;

(2) mathematics for everyday living; (3) understanding our modern
culture and (4) over-all attitude toward mathematics, Kesults
indicated a significant positive relationship between attitudes
toward mathematics and achievement. 1In addition, Ellingson
reported a correlation of .48 between mathematics attitudes as

measured by the Inventory and teacher estimate of pupil affective
responses,

In a similar study, Garner (1963) reported on his work with
45 first-year algebra teachers and a student enrollment of over
1100 pupils. Each pupil and teacher was administered an attitude
inventory especially designed for the study; this was done at
the beginning and close of the school year. Academic preparation
in college mathematics and in professional educational courses
was assessed for each teacher. Significant differences were
found between teachers' background in mathematics and pupil
achievement in algebra. A similar positive relationshLip was
reported between tgachers' attitudes toward algebra and the end-
of-course attitudes of their pupils. A similar txend has been ‘
reported by Alpert (in Feierabend, 1959) who noted that during
the school year attitudes of elementary school students tend to
shift toward the attitudes of their teacher.

The effect of attitudes on performance in mathematics was
investigated by Aiken and Dreger (1961) within a group of 127
entering college freshmen. In addition to scores on a Likert=

type mathematics attitude scale, three classes of variables were
considered:

(1) Achievenment measures, including Differential Aptitude
Test (DAT) scores, classroom mathematics grades and
Coop Math Pretest for college students score

(2) Personality measures, including the Minnesota Counseling a
Inventory and a personal data sheet

(3) Earlier experiences with mathematics ratings of former
math teachers, parental attitudes toward math and
parental encouragement; traumatic experiences with
math, etc,

The Investigators concluded that attivudes toward mathematics
are related to intellectual factors and achievement, with an
emphasis on the role of direct expériences rather than temperament
contributing to such attitudes,
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The idea that attitudes toward mathematics are a culminative
phenomenon, with one experience building upon another is suggested
also by Norton and Poffemberger (1959). Two groups of entering
freshmen were identified and studied at the University of California,
in an attempt to investigate the developnent of attitudes toward
mathematics -~ a "positive" group that had indicaced a stromg

liking for mathematics and a "nmegative" group that had indicated
strong dislike,

No differences in over-all high school grades, ability or
attitudes toward school in general, nor in reported emotional
adjustment in various life areas were indicated. Factors signifi-
cantly differentiating the two groups were the attitudes of the
fathers toward mathematics and the expectations of both fathers
and mothers of mathematical achievement on the part of their
children. While achievement expectations on the part of parents
were the same for the two groups in regard to school subjects in
general, there was a significant difference between the two in
expectations regarding achievement in mathemsatics.

The two groups also dif{lered in their attitude toward their
beginning algebra course, with the 'negative" group significantly
more critical of their teacher than the "positive' one, Further
analysis revealed an interesting difference in regard to relation«~
ships between algebra teachers and the subject. The "negative"
group disliked the subject in spite of liking the teacher, whereas
for the "positive" group there seemed to be a closer relationship
between liking the teacher and the subject.

One of the most extensive investigations of the role of
psychological variables in mathematics education has been reported
by Alpert (1963), The study of seventh grade mathematics students,
theilr teachers and parents was part of an evaluation study of
SMSG materials begun in 1959, The major study was carried out
during the 1960~61 academic year and included 270 middle class
suburban seventh graders; half of the sample was enrolled in SMSG
classes, the other half in traditional mathematics classes. A
number of student, teacher and parent variables were considered,
with the following conclusions:

St atththidn bt S At St il o AR A e

(1) Significant and positive correlations were found between
student performance (Metropolitan scores, 6th and.7th
grade mathematics grades) and

(a) high mathematics attitudes

(b) high mathematics facilitating anxiety

(c) low mathematics debilitating anxiety
(the anxiety measures were based on two scales
designed to measure anxiety specific to mathe-
matics examinations)

11




(d) high self concept |
(especially school self concept and a particularly
strong relationship for boys; i.e. more of a boy's
life 1is bound up with his performance in school)

(e) high I.Q.

(£) high level of aspiration

(2) In addition to being related to performance, the variables
enumerated above indicated a strong degree of inter-
correlation, The authors point out the self-perpetuating
cycle of level of expectation influencing performance
which influences level of expectation, etc.

(3) The relationship between congruent attitudes of parents
and students was again pointed out. Intcresting sex
differences emerged: for boys alone, favorable attitudes
toward math were positively correlated with parental
importance placed on grades as well as with parental
demands for high grades. For girls, favorable attitudes
toward mathematics were negatively correlated with
parental importance placeu on grades, For both sexes,
favorable attitudes were positively correlated with
parental response to two "competition scales' -~
competition viewed as necessary in the modern world
and evaluated by the parents as ''good."

(4) Four clusters of teacher-variables were outlined:

(a) high theoretical mathematics interest (e.g.,
mathematics important as a logicai system)

(b) high psycho~social concern == concern with the
student as a psychological being, etc.

(¢c) 1involvement in teaching

- (d) personality characteristics cluster == e.g., warmth,

patience, little social distance maintained between
teacher and student, etc,

In general, anxiéty and affect were the student variables
that related to the above, with differentiating relationships,
according to pupil sex. For boys, the four teacher clusters
were associated with low acbilitating anxiety; in regard to
affect, boys responded with positive feelings toward the theoreti-
cally-oriented and involved teachers, regardless of the teachers
seX. In general, it appears that the more "objective'" factors
(theoretical orientation and involvement in teaching) do not
depend on the teaci 2r's gender, while the more subjective or
interpersonal factors (psycho-social concern and personality
characteristics cluster) are effective only along the same sex
lines.,




(5) In considering differences between SMSG and the
traditional curriculum, the over~all results indicated
that the experimental progra: did not increase students'
Positive feelings toward mathematics, either absolutely
or relative to the traditiomal program. There was,
however, what the investigator termed powerful inter-
action between program and teacher, suggesting that the
combination of a certain type of mathematics teacher
with a certain mathematics program may generate results
which are significantly stronger than the sum of uncom- |
bined parts. For example, in cases where a teacher |
teaches both SMSG and traditional classes, a highly
theoretical orientation was found to lead to high

positive affect in SMSG classes but not in non-SMSG
classes,

(6) A look at attitude change after the course of a year's
study was of interest., In the fall, at the start of
the school Year, the SMSG students were found to be
more favorably oriented toward mathematics than non-SMSG
students, Re~examination at the end of the year
revealed that while non~SMSG student mathematics

attitudes remained fairly constant, SNMSG student
attitudes fell, :

i The role of attitudes as a mediating influence in the sex
differences in achievement in problem solving -~ differences
which have been well documented in a number of studies involving
both high school and college stud=c*s == has been suggested by
Taylor (1959). He points to Alpe..'s findings that during the
school year attitudes of elementary school students tend to
shift toward the att’tudes of the teachers., Since most elementary
teachers are women, most of whom have distinctly unfavorable
attitudes toward mathematics and toward analytic thinking more
generally, and since girls would seem to be more likely to
identify with and hence be influenced by the attitudes of women
teachers, the inference is made that these early experiences may

lay the groundwork for the sex differences noted later in the
school career,

The Role of Assessment and Evaluation of Mathematics Learning

Balch (1964) has offered a comprehensive review of the research
literature of the p..st 30 years, in order to answer the question of
how and to what extent the evaluating instrument (and practices)
influence the nature and consequence of learning,




Studies coaducted to date on the type of tests used,
frequency of testing, time between studying and testing,
knowledge of results and student-teacher influence exhibit
few conclusive results or general agreement on principles.

The two factors related to the evaluating instrument that

seem to have most influence on learning are the student's
awareness of the nature of the instr mt while he is preparing
for it and his knowledge of the resulcs after he has taken it.
Balch points out that whether these factors affect mainly his
learning or his test-taking ability needs to be examined.

McKeachie (in Balch, 1964) points out that interactions
among teacher characteristics, teaching methods, student charac-
teristics and other variables appear to be significant determinants
of instructional effectiveness and are likely to become increasingly
a focus of research., Bills has pointed to the effect of agreement
or disagreement between student and instructor values as determiner
of marks.

In a more recent study, Page (1958) reports the effect of
teacher evaluation (74 randomly selected secondary teachers, 2139
students) under thres different treatment conditions. Following
a routine examination, tests were returned to students with
(1) a grade, but no comment; (2) a grade and a specified comment
(structured according to grade level but generally encouraging)
and (3) a grade plus free and unstructured comments by the
teacher (evaluative in nature but generally enmcouraging).

Comparison with the results of che next examination indicated
a measurable and significant effect of teacher comments, with
none of the differences attributable to school or grade level or
student ability,., Students in the free ccmment group achieved
higher scores than those in the specified comment; students in
the latter achieved higher than those who did not receive teacher
comments.,

Another relevant study is that of Jecker (1964) who took a
look at the relative value of nonverbal and verbal cues in teacher
accuracy in making judgments of student comprehensi.a. Subjects
were teachers grouped according to experience: (67 student
teachers, 59 inexperienced teachers and 46 experienced teachers).
All were shown 20 short sound-film recordings of ten students
receiving instruction and were asked to rate student comprehension.
One third of the group saw the picture with sound; another third
heard only the sound and the balance were shown the film, but
without sound.

Jecker reported that when sound is absent all groups of

teachers were inaccurate in judging student comprehemsion; when
sound was present, whether or not the picture is seen, all of
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the groups exceeded chance but did not differ significantly
from each other, He concludes that teacher ability to assess
nonverbal feedback is not related to teaching experience and
accuracy is generally low.

An interesting cross-cultural attempt to understand differe
ential factors affecting mathematics learning was reported by
Johnson (1962), A random stratified sample of 1619 ninth grade
students in a fivee-count metropolitan area in Minnesota and
3134 students from a similar area near London was studied. Each
subject was administered a British (Naticzal Foundation for
Education Research) and American (STEP) achievement test, the
Raven Progressive Matrices Test and a questionnaire to ascertain
experiences and attitudes hypothesized to affect mathematics
learning. In addition, each teacher was asked to respond to a
questlonnaire designed to identify distinctive classroom practices.

Ninety-three British and 62 American teachers returned the question-
naire .

Differences in classroom evaluation techniques were of
interest. Chi-square analysis indicated that the American
teachers more frequently mentioned the use of deily drills, the
use of some type of competition within the class, weekly or
more frequent tests or examinations, the assignment of failing
grades in the course, and the failing of students the preceding
Year.

In contrast, the British teachers reported a greater use
of workbooks and other laboratory methods, and awards in class
for superior performance in mathematics.

The author notes that the over-all comparisons of the two
subsamples seem to show that betweer -country differences are not
great, with the most noticeable ones the American emphasis on
competition and failure, especially from day to day. The
British stress the comprehensive or "leaving examinations" and
the preparation for them. The British tendency to assign less
homeworc and spend less time in mathematics class while still
accomplishing approximately the same level of achievement seems,
to the investigator, to warrant further study.

Teacher Behaviors, Classroom Styles

A number of s: idies have been reported during the past ten
years which have focused on the relationship between teacher class=-
room behavior and specified student outcomes, A variety of obser=-
vational techniques and measures of classroom interaction have
been developed,




Amidon and Flanders (1961) reported confirmation of their
hypothesis that dependent-prone children would be sensitive to
experimentally-induced direct and indirect teacher influence in
a geometry classroom setting., A total of 140 dependent-prone
students were :selected out of a eighth grade population of 560
and subjected to four experimental learning treatments: (1) direct
teacher influence, clear goals; (2) direct teacher influence,
unclear goals; (3) indirect teacher influence, clear goals; and
(4) indirect teacher influence, unclear goals., Teaching sessions
were followed by 15-minute periods of practice in problem solving;
then post-tests of achievement were administered.

Results indicated no differences between clear and unclear
goal treatment, but differences between the direct-indirect groups
were significant, in favor of the indirect condition. Mean gains
for the latter group were also significant when intelligence and
pre-achievement scores were controlled. The authors compared their
findings with an earlier study with the original total group (N = 560)
and attribute the positive relationship cited here to the ‘- :rsonality
variable of dependent-proneness,

Herman (1965) also used the Flanders system of interaction
analysis in his study of the relationship between teachers' verbal
behavior and childrens' interest in social studies. The author
analyzed the verbal patterns of 14 teachers and asked their fifth
grade pupils (N = 425) to rank academic subjects in the order in
which they liked them.

Observers visited classrooms and taped entire lessons of
social studies on four sealected days of a six-week long unit of
work., Clacses were grouped according to measured ability and
results comzared by ability level., Herman found that as the
intelligence level of the group increased, and simultaneously
as the verbal patterns of the groups of teachers became less
direct, the aumber of children who liked social studies increased.

Cogan (1958) grouped teacher behaviors into three categories,
on the basis of responses to a "Pupil Survey" regarding the fre-
quency with which a specified teacher performs certain actionms.

Independent variables of teachers' "inclusiveness" (causes
pupils to feel their goals, sensibilities and interests are taken
into account), '"preclusiveness" (student perception that important
classroom decisions are made without them) and "conjunctive
behavior" (level of demand, ability to communicate, competence in
classroom managemer :) were examined and their relationship to
amount of required and self-initiated work output observed.
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Cogan concluded that average scores for teacher '"inclusive-
ness" differentiated sharply between teachers and are positively
and significantly related to average scores for required and self-
initiated work. He considers '"inclusiveness'" then to be an
observable and measurable trait of the teachers in his sample
and the degree to which this trait is reported is related to the
degree of productivity reported by pupils.

Dollins (1960) studied the effects of teacher praise for
arithmetic performance on an adjustment measure (pre- and post=-
test scores on the California Test of Personality) and tests of
arithmetical computation. Differences between the three experi-
mental praise groups were not significant, with no gain in adjust-
ment score or arithmetic effectiveness.

Guggenheim (1961) investigated the influence that dominative
and integrative classroom climates (as measured by the Wrightstome
Teacher-Pupil Rapport Scale) have on the learning of third grade
mathematica, Differences in achievement were not significantly
related to the effects of classroom climate.

Davies (1961) attempted to get a measure of the personality
variables which underlie teacher classroom behavior, Comparison
of measures obtained from the MTAI, Cattell's 16 Factor person-
ality test and use of Flanders interaction system did not reveal
any significant relationships,

Teaching and Learning Mecthodologies

In a particularly relevant study which compared differing
teaching methods with regard to achievement as well as interest
and attitude change, Kushta (1962) compared ninth grade algebra
students in five schools., In each school the same teacher taught
two classes (a control group taught by the topic method and an
experimental group taught by the concept method). The two classes
were comparable in predicted success in first~semester, ninth
grade algebra.

A total of 262 students participated in the study, with vae
experimental period continuing for a period of fifteen to seven-
teen weeks, School records yielded data on the intelligence
quotient, arithmetic level and reading level scores of all students
at the beginning of the study and an attitude scale and interest
measure were admin’stered. At the end of the experiment, students
were given a test to measure manipulative skills, the understanding
of the nature of mathematics and a re~test on the interest and
att.:tude measures., The following results were reported:




(1) There were no significant differences in degree of
manipulative skills developed by students taught by
either method,

(2) There were significant differences, in favor of the
concept method in acquired understanding of the nature
of mathematics as a whole.

(3) No significant differences in change toward more
favorable attitudes in mathematics emnrged, In the
three centers with the greatest number of students
participating in the study, the means favored the
topic method classes,

(4) There was non-support of the hypothesis that students
taught by the concept method will change in their
interest to a significantly greater intemsity and give
mathematics a significantly greater importamnce in
their anticipated future work. In the category of
future intersts, the means at all centers favored the
toplc methed; in intensity of interest, the means at
three centers favored the concept method.

McKeachie's study of 30 college instructors (in Feierabend,
1959) and their students in college algebra, elementary psychology
and second-year French courses pointed out interesting differ=
ences., Students rated the mathematics teachers they liked best
as those providing more structure than the poorer instructors.
Observation recorde of highly rated teachers showed little inat-
tention, a high degree of student participation and a good deal
of informal encouragement. McKeachie observes that these are
characteristics on which most mathematics classes are low as
compared with other academic areas.

In French classes, student satisfaction with structure and
stu.dards correlated significantly with teacher effectiveness,

as measured by student performance on both oral and written
examinations,

In psychology, McKeachie reports that the results were more
puzzling. Those instructors who were more effective as measured
by their students' performance on an objective test tended to be
the least effective as measured by their students' performance on
an essay test. He suggested that in talking about teaching effec-

tiveness  there is a need to ask the question "effective for
what ?"

Kersh (1962) posed the hypothesis that self-¢’ :covery modes
of teaching motivate students to practice more, to remember more
and transfer more than does a direct approach., Three groups of
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30 students each were taught two novel rules of addition by a
programmed booklet procedure., Subsequently, one group was given
guidance in discovering explanations for the rules (guided
discovery); another was taught the explanation by a programmed

booklet (directed learning) and the remaining given no further
instruction.

Tests of recall and transfer were given three days, two
weeks and six weeks later, with results favoring the rate
learning and guided discovery group, A questionnaire indicated
that the guided discovery group practice more in the time
interval between the learning and test period (i.e. did more

non-required work) than students in the other group. Results were
significant at the ,05 level.

Scandura (1964) veported non-conclusive results in his
comparison of exposition and discovery modes of teaching. He
comments on the importance of timing and suggests the potentially
strong effect of within-methods differences on behavior, as it
relates to various education objectives == specific skills,

~ transfer and/or attitudes, Hanson (1962) also reported no

significant differences in attitudes and achievement of three
mathematics class treatments which varied class length as well as

the use of extended diseussions and other enrichment~types
activities.,

Studies Concerned with Student Thinking Processes and Skills

Aithough conducted in other subject matter areas, several
studies have been reported which hold promise for assessing
similar variables in mathematics classes.

Heath (1964) compared cognitive preferences of students
completing an experimental (Physical Science Study Committee) and
traditional high school physics course. Included in the study
were 30 teachers and 1027 students in the experimental group and
49 teachers, 2110 students in the traditional course. The
instrument used was the Cognitive Preference Test, a 20«item
test offering respondents an opportunity to demonstrate a
preference for: (1) fundamental principles; (2) questioning;

(3) practical application and (4) memory for specific facts and
texms, Results indicated that: '

(a) PSSC students demonstrated a stronger preference for
fundamental principles and questioning than did tradi-
tional course students; the latter preferred wmemory
for facts and practical applications to a greater degree.
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(b) Test preference for fundamental principles and
questioning was more positively related to achieve-
ment scores for PSSC students than control., (Both
groups were given the Coop Physics Achievement Test
and the PSSC Achivement Test,)

(c) Preference for facts and terms and for practical appli-
cations was more negatively related to achievement test
scores for PSSC students than controls.

(d) Differences between the two groups were significant on
three of the four Cognitive Preference Test scales.

Creutz (1965) compared ninth and tenth grade students in a
current events class, to assess the effect of emphasis on devel=-
oping specific skills in critical thinking upon the improvement
in these skills,

Pre~-test scores on the Watson-Glaser Test of Critical
Thinking revealed no significant differences between the control
(N = 22 pupils) and the experimental (N = 30) group. Members of
the experimental group were given special skill exercises and
assignments designed to sharpen critical thinking skills. Post=-
test scores revealed a significant gain (.01 level) for the latter
group.

Bloom (1953) used a method of stimulated recall in his inves-
tigation of the nature of students' conscious thoughts during
classroom situations employing lecture as compared to discussion
method of teaching. Subjects in the study were college students
in five lecture classes (three in secial sciences, one each in
humanities and biological science) and 29 discussion classes drawn
from social sciences, humanities, natural sciences and mathematics.

The method employed by Bloom consisted of interviewing
students within 48 hours after a particular class session and
playing back a tape recording of the entire session., Student
recall was analyzed in a four-category system: thoughts about
other persons, thoughts about the self; irrelevant thoughts,
relevant thoughts,

He reports confirmation of his hypothesis that: (1) lectures
are less successful in holding student thoughts actively to the
immediate situation; (2) discussions evoke more thoughts classed
as problem-solving in nature == attempts to answer a problem or
question, to synthesizc and integrate ideas being considexred, to
reconcile conflicting points, etc.; (3) more active as compared
to passive thinking 1is engendered by the lecture method.




Studies of the Nature of Mathematics Learning, Problem Solving

 Concern with the nature of problem solviag and experimentation
to determine the best way to effect learning transfer has been
evident during the past twenty years., Hendrix (1947) advocated

the usefulness of teaching aimed at unverbalized awareness
(insight) and compared learning transfer under three experimen=

tal methods: Method I. The generalization was stated, then
illustrated, then applied to a new problem, Methed II., The
unverbalized awareness method (the learner reveals possession of
the generalizationm by his transfer behavior) and Method III:
Learners are asked to state the rule they have discovered.

Haslerud (1958) confirmed Hendrix's postulate that depend-
extly derived principles are more tramsferable than those that
are given in a study conducted with 76 college students. Sub~
Jects were given the task of tramnslating into 20 different
codes of a series of common, four-word sentences. Rules were

given for half of the problems; the other half had to be derived
from examples,

A test of initial learning indicated better performance on
those problems where the rule was given; on a transfer test a
week later, students were given 20 different sentences, one for
each of the coding principles employed earlier. Higher scores
for problems which had formerly been derived were reported as
contrasted with problems for which rules had been given,
Haslerud reported that a control group of 24 given the second
test did significantly poorer than the experimental group,

thus confirming the value nf the transfer from earlier learning
experience.,

The effect of Einstellung (a special kind of mental set
characterized by a tendency toward mechanization in problem
solving) has been the focus of a number of investigators.
Luchins (1942) reported that after administering his basic
experiment to over 9000 subjects he had found that recovery
from mechanization is in general not large for adult groups and
negligible in most elementary groups, He suggests that the
solution to Einstellung is student experiences in learning the
importance of discovering, selecting, evaluating and discarding
facts and hypotheses in solving problems, He points out that
the nature of most arithmetic and mathematic experiences, with
emphasis on drill and blind repetition of certain rules and
formulas, fosters the Einstellung development. His experiments
suggest that the factor in determining whether or not an
Einstellung developed seemed to be the attitude with which the

subject viewed the task.




Miller (1957) in his studies did report a significant
relationship between intelligence and Einstellung but suggests
that teaching methods (routine or drill versus more flexible
methods) played an importamt role,

Pringle (1965) in his study of ll=year olds in two junior
schools (one with a traditional English and the other a
progressive educational approach) reported contradictory find-
ings. He supported Luchins view that intelligence does not
affect rigidity but found no over-all differemces in rigidity
ia his study, despite the differing curriculum approaches.

Gayne's theory (1962, 1963) that a hierarchy of learning
sets (subordinate knowledges) supports amy given task has beewn
the theoretical base of several studies involving mathematics
learning, 1In his earlier study, 118 seventh graders were given
a learning program on solving linear algebraic equations, Also
measured were basic abilities considered relevant, the rate of
learning, performance in equatiorn solving and transfer, and
finally, achievement of the 22 learning sets in the hierarchy.
The investigators reported confirmatica of the hypothesis that
the rate of mastering learning sets at progressively higher

levels of the hierarchy is dependent upon mastery of subordinate
learning sets,

In a later study, seventh graders were given a learning

- program on addition of integers -« and again the investigators
reported that the acquisition of learning sets at successively
higher stages of the hierarchy was dependent upon prior mastery
of subordinate learning sets. Instances in accord with the
theory ranged from 97 to 100 percent.

Other Evaluation Studies of New Mathematics Curriculum

The few reported comparative studies of experimental texts

such as SMSG and traditional materials have produced conflicting
results,

Shuff (1962) and Williams (1962) in companion doctoral
studies of junior and senior high school algebra classes in
Roseville, Mimnesota, reported contradictory findings. Shuff
compared relative effectiveness of SMSG and traditiomal texts
at 7th and 8th grade levels and showed the traditiomal texts to
be more effective, Williams used the same criteria (gain on

STEP) and found, at the 9th and 10th grade level, no significant
differences in achievement,
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Osburn and Melton (1963), as part of a conperative
evaluation of new materials developed by Southern Illinois
University, hkypothesized that a different pattern of abilities
might be called for in experimental as compared to traditiomal
texts. A battery of aptitude tests and proficiency measures
were used, in a search for predictors of achievement ir three
experimental and three traditional classes of beginning algebra.
Analysis of results indicated that the aptitude tests used were
equally valid in predicting proficiency in either course. He
did find that spatial and mechanical reasoning tests were more
valid for experimental class success; in addition, one part of
the Orleans Algebra Prognosis Test and the Primary Mental
Abilities Word-Fluency test gave similar results, while the
Differential Aptitude Spelling Test gave characteristically
higher validities in the traditiomal classes,




Chapter 3

STUDY PROCEDURES

The study described in this report was continued over a
two=year period with basically the same design and subjects
with some changes in the predictor instruments but not in the
measures that were combined into the criterion measures.,

Where changes were made in the instruments, an attempt will
be made to make clear the nature of the changes and the reasons
for them.

Selection of the Subjects and Their Characteristics

From Chapter 1, it will be recalled that 127 teachers from
grade seven through twelve had been selected for participation
in the 1959-60 study. Since approximately ome hundred of these
teachers became the subjects of the present study, it is impor-
tant to review the procedure by which they were selected (Rosen-
bloom, 1961)., Application forms for participation by teacher
and by school were sent to every superintendent and to heads
of private schools in Minnesota, Since participation by both
teacher and school was entirely voluntary and by application,
the teacher and school populations were undoubtedly biased at
least with respect to their attitudes toward educational experi-
mentation,

A crude measure of teacher qualificatiomns was set up in
terms of experience, grades in undergraduate and graduate
courses in mathematics, activities in professional organiza-
tions, and contributions to the advancement of mathematics
teaching., The population of teachers was stratified according
to this measure of qualifications, and schools were stratified
by population of community. A random selection was made from
each stratum. Thus, the subjects of the study included both
well and poorly qualified teachers, and schools from large
cities, small towns, and rural areas,

In 1959-60 mathematicians from the colleges and junior
colleges in the state held two regional meetings per month =«
one for teachers in grades seven through nine, and one for
teachers in grades ten through twelve. The college teachers
were instructed to answer specific questions and to provide
a forum for discussion, but not to give lectures or otherwise to
provide an in-service training program as at SMSG centers
in other parts of the country. Some of the teachers participating
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In the study had had inwservice education at summer institutes
or at summer workshops in 1959. None of these =.tivities,
however, were in progress in 1960~61 and 1961-62, the periocd
of the study described in this report.

By the time data collection got underway in the fall of
1960, attrition resulting from transfers, changes in assign-
ment, resignations, and the like, reduced the number of parti=-
cipating teachers to 107 and reasonably complete predictor
data were obtained for 81 of them. By the end of the year,
complete criterion data were available for only 75 teachers.
Nine of these were seventh grade teachers; 12, eighth grade;
11, ninth grade; 19, tenth grade; 13, eleventh grade; and 11,
twelfth grade, They continued to be fairly well distributed
among all strata insofar as qualifications and size of community
were concerned,

In weighting experience in conmstructing the index of quali=
fications, five points were given for each year of mathematics
teaching experience, On this basis, the distribution shown in
Table 3.1 was obtained. From these data it will be seen that
the median falls within the 41 to 50 (eight to ten years of
experience) interval, The range is from five (one year) to

140 (28 years).,
Table 3.1

Distribution According to Mathematics Teaching Experiences of
Teachers Participating in the 1960-61 Minnesota SMSG Experiment

Interval Frequency Cumulative Frequency
0 -10 6 6
11 -« 20 6 12
21 -« 30 6 18
31 - 40 14 a2
41 - 50 16 48
51 - 60 6 54
61 - 70 2 56
71 - 80 21 77
81 or above 3 80
Not ascertained 1 81

25




In determining an index for undergraduate mathematics
courses and grades, a grade of "A" was assigned a weight of
4; "B", 3; "C", 24 and "D", 1, The index for graduate courses
and grades was obtained in the same manner and multiplied by
1.5. The distributions of indexes thus obtained are presented
in Table 3.2, Irom this table, it will be seen that only a
few of the subjects had extremely low indexes on the under=
graduate course and grade criterion but that a relatively large
number of them had low sccres on the index determined by graduate
courses and grades. In both indexes, there are wide ranges.

Table 302

Distribution of Undergraduate and Graduate Courses and Grades of
Teachers Participating in the 1960-61 Minnesota SMSG Experiment

Uadergraduate Graduate

Interval Frequency Cum. Frequency Frequency Cum. Frequency
0 =-10 1 1 18 18
11 - 20 1 9 27
21 - 30 0 1 5 32
31 - 40 0 1 9 41
41 - 50 3 4 9 50
51 - 60 6 10 8 58
61 - 70 8 18 3 61
71 - 80 14 32 2 63
81 - 90 6 38 5 68
91 - 100 9 47 1 69
101 - 110 6 53 0 69
111 - 120 12 65 1 70
121 - 130 7 72 3 73
131 - 140 1 73 2 75
141 « 150 3 - 76 1 76
151 and above 4 80 4 80
Not ascertained 1 81 1 81

In determining the index based on participation, 20 points
were given for each professional mathematics organization in which
the subject participates, The distribution of indexes derived
thereby is shown in Table 5.3, It will be seen that there is a
great deal of variation in the extent to which the subjects parti-
cipated in professiomal organizations. Eleven of them participated
in no professional mathematics organizations and three of them
participated in seven such organizationms.




Table 3,3

Distribution of Scores on Professiomal Organization Index of
Teachers Participating in the 1960~61 Minnesota SMSG Experiment

Interval Frequency Cumulative Frequency

0~ 19 11 11

20 « 39 18 29

40 « 59 24 53

60 ~ 79 10 63 %
80 - 99 9 72

100 - 119 2 74

120 and above 6 80

School Mathematics Study Group Materials

The history of the School Mathematics Study Group and its
materials has been described in a variety of sources, one of the
more available being am article by Moise in the proceedings of
a 1961 National Conference on Curriculum Experimentation
(Rosenbloom, 1964). The work of the School Mathematics Study
Group (SMSG) got underway in earnest in the summer of 1958 under
a grant from the National Science Foundation, 1Its director has
been E. G. Begle, then at Yale University and ncw at Stanford
University. The initial writing team consisted of about 40
| people, about half from the schools and the other half from the
i universities. A similar arrangement involving collaboration
between mathematicians and classroom teachers has been con*inued
in all of the work of SMSG, according to Moise (1964, p. 77).

In the summer of 1959, the writing teams met again at the
University of Colorado with many recruits and completed a set
of textbooks. Each of these was then tried out at about seventy
experimental centers distributed throughout the United States.
Consultants were available to help the teachers, but there was
no special training to prepare teachers for using the materials,
In fact, they had not seen the books until the week before the
opening of school. This was also the case of the teachers in
the 1959-60 study of the Minnesota National Laboratory, 1In
addition to the textbooks for students, materials were also
prepared for the use of teachers. These teacher guides go much
further than is usual for such guides in discussing the mathe-
matical background of the courses, SMSG has also promoted the
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preparation of a series of mathematics monographs designed for
independent reading by superior students. |

The SMSG student and teacher materials represent significant
departures in a number of respects from the mathematics curricu-
lums dominant at the time SMSG's work was instigated, Among
the new emphases were the elimination of correction of mathe-
matical fallacies, addition of mathematics theory, mastery of
the skills of continued learning and the like. Some of the
skills that Rosenbloom (1959) believes are given greater encour~
agement in these materials are the ability to gemneralize, ask
good questions, recognize problems, invent new &pproaches, solve
problems, and the like, He also believes that the materials

have greater power to motivate learning and to develop interest
in mathematics,

Studies conducted by the Educational Testing Service and by
the Minnesota National Laboratory (SMSG Newsletter No. 10,
November 1961) show that students in SMSG classes do about the
same on the the traditional standardized tests as students in
conventional classes on these tests. The study conducted by
the Educational Testing Service indicated that students in SMSG
classes learned substantial amounts of mathemarics not included
in conventional courses,

Evaluation Procedures

The testing program used in evaluating the outcomes of the
SMS5G materials in the Minnesota National Laboratory study was
conducted under the direction of Edward O, Swanson, also the
Director of the Minmesota Statewide Testing Program. In both
the 1960-61 and the 1961-62 studies, the following time schedule
was followed in the administration of the measures of aptitude
and achievement:

‘Iime  Jth Gr, 8th Gr. gth Gr. 10th Gr. 1lth Gr. 12th Gr,

Fall SCAT=-V SCAT=-V DAT=-V DAT=-V DAT-V DAT=~V
Fall SCAT=Q SCAT~-Q DAT~Q DAT=-Q DAT=-Q DAT~Q
Fall STEP(3A) STEP(3A) STEP(2A) STEP{2A) STEP(2A) STEP(lA)
Spring STEP(3B) STEP(3B) STEF(2B) STEP(2B) STEP(2B) STEP(1B)

Key: SCAT, School and College Ability Tests; DAT, Differ-
ential Aptitude Tests; STEP, Sequential Tests of
Educational Progress (in Mathematics); V, verbal
part; Q, quantitative part.




All of these tests were prepared by the Educational Testing
Service and are described and evaluated in a variety of sources,

In addition to the tests of achievement and aptitude
listed above, there was a fall and spring administration of the
Minnesota Student Attitude Inventory and a spring administration
of the Student Checklist of Learning Activities in 1960-61 and

a spring administration of a specially constructed attitude
inventory in 1961-62,

In 1960-61, the participating teachers completed the
Teacher and Pupil Activity Checklist for two lessons each week
and at the end of each month completed one of the reports
designed as a test of productive thinking, In 1961-62, they
completed at the end of each month the reports on their most
Successful lesson, their least successful lesson, and ideas
about alternative ways of teaching one of the mathematical
concepts taught that month,

Descriptions of Instruments and Measures

The Minnesota Student Attitude Inventory

The Minnesota Student Attitude Inventory was developed over
a period of about six years and was designed to provide a measure
of student and teacher relationships cenducive to learning.
(See appendix for copy of Inventory,) The instrument had its
origin in the Hoyt-Grim Pupil Attitude Inventory which was
first used in some 1955-56 studies related to the development
of the Minnesota Teacher Attitude Inventory, Item-analysis
procedures on successive forms resulted in the 1960~61 form
used in the present study., The form used in this study contains
59 items and students are asked to respond on a five-point

scale, TItems may be Jrouped into the following five clusters
or scales:

l. Teacher Attractiveness

2, Fairmess of Rewards and Punishments
3. Motivation and Interest

4, Independence

5. Disabling Anxiety,

The test~-retest reliability of the Minnesota Student Attitude
Inventory varies from class to class, ranging from .68 to .93,
with a median reliability of .85, A high score on the Inventory
is interpreted as a measure of the student's constructive
attitudes toward the teacher and school work,
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Daily Log of Teacher and Student Activities

The Daily Log of Teacher and Student Activities was developed
by Torrance on the basis of his analyses of the open~ended teacher
logs in 1958-59 and 1959-60. It represents an attempt to obtain
through checklist form the same kind of data that the open-ended
logs yielded. A successful attempt to achieve this goal would
yield greater uniformity of data and provide greater ease of
quantificarion. As will be observed from a sample copy of the
checklist in the Appendix, attention is given to a wide range of
mental operations as reflected in such teacher activities as:

1. Assigned homework, outside class activities, etc.

2, Explanation of new material

3. Conduct of learning and thinking activities of previously
assigned material

4, Evaluation of pupil achievement

5. Use of special teaching aids,

A variety of mental operations were also listed under each of
the following general categories of student activity:

1. Evidence of interest, motivation, curiosity
2. Evidence of learning
3. Evidence of thinking.

For each lesson analyzed by means of the checklist, teachers
were also asked to describe any particular learning difficulty
experienced by students and to tell how they tried to cope with
the problem. Comments and evaluations concerning the SMSG
materials involved in the lesson were also invited.

Productive Thinking Problems

A measure of productive thinking was based on responses to

the following nine problems, one administered at the end of each
month:

1, Please select one of your most successful lessons this
month and describe in detail what you think made this
lesson so successful, You may include things that you
did, things that pupils did, or any aspect of the
total conditions for learning and thinking. What do
you consider the most important aims of this lesson?
What indications did you have that the lesson was
successful? What actions, events, conditions, materials,
etc. do you think contributed most to the success of
this lesson?
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3.

4,

5.

,6.

Please select one of your most unsticcessful lessons
this month and describe in detail what you think made
this lesson so unsuccessful. You may include your own
activities, pupil activities, or any aspect of the
total conditions for learning and thinking. What do

- you consider the most lmportant aims of this lesson?

What indications did you have that the lesson was
unsuccessful? What actions, events, conditioms,
materials, etec. do you think contributed to the lack
of success of this lesson?

Please list the most persistent and recurrent learning
difficulties your pupils have experienced this month.
Then pick out the learning difficulty that bothers you
most. 1In the spaces provided below list whatever
hypotheses you have concerning the causes of this diffi-
culty and what can be done to reduce this difficulty

in this or other similar classes,

Please select some concept in mathematics that you have
taught during the current term and thenm try to think of
as many ways as you can for introducing this concept.
After this, please answer the following questions as
completely as you can: What concept did you select?
How did you introduce this concept? With what other
methods for introducing this concept are you familiar?
What other methods for introdecing this concept do you
think might be successful?

What techniques or strategies have you used during the
current month to motivate your pupils to learn and to
think more effectively in this course? What other
techniques or strategies might have been equally more
effective? You may include any scheme, device, require=-
ment, assignment, reward, rule, or the like that you
think might possibly be successful.

As you have taught this and possibly other SMSG courses
you have probably felt that existing tests and types of
tests do not give your pupils a chance to demonstrate
their achievement on some of your most important
objectives. Try to think of as mwany test ideas as you
can for assessing some of the kinds of achievement in
learning and thinking not now in use, In one sectiom,
list test ideas which involve modifications of tradi-
tional kinds of tests (tests of computational skills,
problems, multiple-choice, true-false, completion, and
the like), In the second section, list other test ideas.
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7. List below all of the pro!lems which you can think of
that might arise in initiating SMSG mathematics courses
throughout your school at all grade levels.

8. Many times during the current school term you have
probably felt frustrated because your classroom was
not suitable for some activity that would have stimu-
lated learning aund thinking among your pupils, Try
to think of all of the characteristics a classroom
would have to possess to make it ideal for teaching
your SMSG course. Do not be concerned about cost or
whether it is now possible to comstruct such a class~
room, In the space below, write a description detail-
ing your ideal classroom for this course. It would
help if you would draw a sketch or sketches of this
classroom. Attach drawings and additional descriptive
material, if needed.,

9. What do you think would happen if SMSG courses in
wmathematics were to be adopted on a statewide basis in
Minnesota three years hence? Consider both the immediate
and long-range consequences., Consider any area im which
you think such an event would have consequences.

Some of the problems were designed to provide a measure of
how productive the teacher is in thinking of ideas relative to
his work, Some were designed to test his ability to formulate
a plan or idea and elaborate it. Most of them provided an
opportunity to produce original ideas, to get away from the
obvious and the commonplace.

In 1961-62, the checklist was eliminated., Instead, teachers
were asked to fill out each month the forms developed for Problems
1, 2, and 4, The various indexes derived from these data will be

described along with the presentation of the results in Chapter 5.

Student Checklist of Learning Activities

Near the end of the 1960-«61 school term, the pupils of the
participating teachers were asked to £ill out a one-page checklist
describing their own perception of the learning and thinking
activities in which they engaged. The items were very much the
same as the ones to which the teachers responded and centered
around evidences of motivation, learning, and thinking. Where
possible, a non-SMSG class at the same grade level taught by the
same teacher was asked to complete this checklist also.
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SMS5G Student Attitude Inventory

Near the end of the 1961-62 school term, the pupils of the
participating teachers were asked to fill out the specially-
constructed SMSG Student Attitude Inventory according to a design
similar to that employed the previous year for the ghecklist of
Learning Activities. The Inventory was constructed by Richard
Dawson and consisted of 64 items clustered as follows:

Teacher and teaching methods (30 items)
Class as a group (10 items)

School in general (12 items)

Textbook material (12 items)

The reliabilities of the four categories of items are acceptably
high, considering the nature of the items. Using Hoyt's methods
of two=way analysis of variance with single observation per cell,
they are as follows:

Reliability Reliability Coefficient

Scale Coefficient for 30 Items (Spearman~-Brown)
Teacher and Methods - 88 88
Class as a Group .79 «92
School in General 85 09
Textbook Material .85 94

Subjects responded to each item in terms of their degree of
agreement or disagreement (strongly d:sagree, disagree, undecided,
agree, and strongly agree).

Measures of Teacher=-Student Interaction

As a part of the 1960-61 study, the classes of ten of the
participating teachers were visited by observers. These observers,
using a2 method developed by Flanders and under his direction,
obtained measures of teacher-student interaction. Only a brief
description of the interaction measures will be given here. A
full description of the procedure can be found elsewhere (Flanders,
1960; Amidon and Flanders, 1963). The methods used in training
observers and insuring reliability of observatiomns are also
described in these sources.

The observexrs recorded the type of statement made by the
teacher or by the students during the class period, One of the
classifications that can be made of these types of statements
is that of "direct" stateuents and "indirect" statements,
Indirect statements of a teacher are those by which the teacher
accepts and encourages student ideas and feelings, or asks
Questions, Direct statements are those with which a teacher is
presenting his own or an authority's ideas, is giving directions
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or commands, or is criticizing. Flanders has made frequent use
of the ratio, I/D, of the number, I, of a teacher's statements
classified as "indirect,'" to the number, D, of those classified
as "direct." This ratio is computed for each of the ten teachers
visited and observed in this study.

Selection of Criterion Groups

Several criteria have been considered in the determination
of the criterion groups., One of thase (g) is defined as the
difference between the pre~ and post-test achievement scores (STEP)
and may be interpreted as the average gain of a teacher's class
and theoretically reflects how much the average student learns.
The second (a) is defined as the slope from the regression of the
post~test on the pre-test of achievement. This index theoretically
reflects whether the teacher teaches more to the lower students in
a class (small value for a) or to the higher students in a class
(large value of a), A third index (max.) 1s defined as the largest
of the differences (dj, dy, dj), where dj is the difference between
the regression line of the post~test achievement score (STEP) on
the aptitude score (SCAT or DAT) at approximately one standard
deviation below the mean for the teacher's class; d, is the same
but approximately at the mean; and dq is the same but at approxi-
mately one standard deviation above the mean. Theoretically, this
index reflects how much a teacher teaches that part of the class
that he seems to teach best.

The rank coefficients of correlation among these three
measures of teacher effectiveness for participants in the 1960~61

Table 3.4

Rank Correlation Coefficients Among Three Measures of Teacher
Effectiveness for Grades Seven Through Twelve, 1960-61

Coefficient of Correlation

Grade g and a g and max a and max
Seven .05 «80 =20
Eight 12 «85 021
Nine ~,70 «89 ~,48
Ten -,04 079 =05
Eleven "013 090 ".34
Twelve 030 ~80 al7 —
Note: g = Post=test (SCAT) =w Pre-test (SCAT)
2 = Slope from regression of Post-test on Pre-test
max. = Largest of (dj, dp, d3), where d; = difference between

the regression line of Post-test on Aptitude (SCAT or DAT)
and the regression line of Post-test on Pre-test at approxi-
mately ome standard deviation below the mean for the
teacher’s class, dj = same but at mean. d, = same but at
approximately one standard deviation above the mean,
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study by grades are shown in Table 3.4. It will be observed that
there are uniformly high correlations between g (the mean gain)

and max, (the index reflecting how well a teacher teaches that
portion of the class that he seems to tecach best)., The coeffi=
cients of correlation between a (the slope from regression of
post-test on pre-test) with the other two measures are incoasistent,
generally low, and sometimes even negative.

Since some skepticism has been expressed regarding the use
of & as an index of teacher effectiveness, the criterion groups
for the present study were selected by combining the £ and max,
ranks and then taking the upper and lower thirds for each grade.
Kraft, who served as statistical consultant for the project at
this stage of development, states that he is reluctant to
interpret a too literally, Abstractly this measure is the
Increase in post-test score per unit increase in pre-test scores.
Kraft bases his skepticism on the belief that learning rate
should be dependent upon the amount of pre~learning and not
constant, He points out, further, that the teacher who concen-
trates on the lower half of a class at the expense of the upper
half would have a low value for a and vice versa,

Although the basic analyses for both 1960-61 and 1961-62
have been made for criterion groups thus selected, from time to
time information will be given concerning the characteristics

- or behaviors of those teachers high on a but low on g and max.
In the process of reaching the above decision, arguments were
advanced for a number of other methods of selecting the criterion
groups, Carolyn Gitzen developed an index that takes into consid-
eration the first, second, and third quartiles Q1> Q2, and Q3)
and some analyses using this index will be reported. Gitzen
developed this index when Kraft (1963) and others pointed out the
difficulties resulting from the fact that some of the students in
the study achieved scores that went off the top on the pre-test
of achievement (STEP)., This obviously limits the value of
using the mean gain as an index of teacher effectiveness, since
such students could not possibly make a gain on the particular
set of tests given, By using the three points (Ql, Q2, and Q3),
Gitzen hoped to have the index weighted by a moderately wide range
rather than merely reflecting what the teacher did with the
average student, At the same time, she hoped to avoid the two
extremes -- those students who made very little gain (usually
the superior students who were at or mnear the ceiling on the
pre~test and went off the top on the post~test) and those who
made excessively large gains (some being so excessive that it is
probable that the student misunderstood the instructions or was
not motivated to perform well on the pre-test)., The same was
true in reverse for those who made unbelievably lower scores on
the post-test than on the pre-~test, To compute this index, a
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modified median was obtained by computing the mean of the Q; plus

Q2 plus Q3. Then a Z score was computed according to che following
formula: Modified Median minus Mean of the Median Gain of All

.Classes in Grade divided by the Standard Deviation of the Median
Gains, The Z scores were then arranged in order and the most and
least effective teachers according to this criterion were selected.
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Chapter 4

RESULTS OF THE 1960-61 STUDY

The results of the 1960-61 study will be reported in this
chapter and those for the 1961-62 study in Chapter 5, It is
believed that this procedure will present a less confusing picture
than attempting to report both studies simultaneously. There
were slight variations in some of the procedures used in charac-
terizing teachers and there were some losses in the number of
teachers who completed the 1960-61 study. In most instances,
results will be reported for each of two sets of criteria of
teacher effectiveness. Much serious consideration, many hours
of discussion among project personnel, and much exploratory work
went into the decision concerning wh’ch set of criteria to use.

As will be seen, however, the two sets of criteria produced |
practically no differences in.results. Furthermore, there were i
only three teachers selected by the more restrictive Criteriom 1 ‘
(upper and lower thirds on a combination of g and max.)

and the more inclusive Criterion 2 (upper and lower halves on

the modified median gain from pre-test to po-t~test of achievement).

The criteria labeled g (mean gain in mathematics achievement
from pre-test to post-test), a (slope from .regression lime of
post-test on pre-test), and max. (largest difference between
regression line of post-test on aptitude at points on the mesn,
one standard deviation below the mean, and one standard deviation
above the mean) were developed by the statistical staff of the
larger project. In the original proposal, it was planmed to
compare the upper and lower thirds at each grade level as deter-
mined by these criteria, Then, for the reasons discussed in thc
previous chapter, a criterion based on the modified median was
developed by Gitzen working on the staff of the thinking charac-
teristics subproject and used by her and Gupta ia analyzing the
data on the thinking characteristics of the teachers. In prepar=
ing the final report, however, Torrance and Parent went back to
the originally proposed criteria and reanalyzed the data.,

Criterion 1 is based on a combination of ranks derived from
the indexes labelled g and max. Ranks based on these two indexes
were added and then teachers at each grade level were reranked.

The "most effective" group consists of those teachers ranking in
the upper third at each grade lewel and the "least effective"

group consists of those ranking on the lower third of these
combined ranks, Torrance and Parent defend this decision on two
bases, First, it will be recalled that g and max, are consistently
and highly correlated with one another. Their correlation with a,
however, is not consistent from grade to grade. Second, what is
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presumably reflected in these indexes is more clearly an indica-
tion of teacher effectiveness as assessed by pupil learning than
what is presumably reflected in the index labeled a. This argument
has been reviewed in Chapter 3.

Criterion 2 is based on the Z scores developed from the
modified median gains in mathematics achievement, Here, the
"most effective" group consists of those who ranked in the
upper half at each grade level on this criterion and the

"least effective" group is composed of those ranking in the
lower half.

Productive Thinking of Teachers

One of the major thrusts of this study was to develop 3
reporting forms that might in effect provide a measure of the
creative thinking abilities and motivations of mathematics
teachers, or more properly, as it turned out, a measure of
productive thinking. As outlined in the previous chapter, this
measure of productive thinking is a count of the number of
constructive, potentially useful ideas prod iced by the teachers
in response to the nine problems, one given each month at the
end of the log book, It is recognized, of course, that many
mental, personality, and motivational characteristics enter into
this index. Some teachers were careless and did not bother to
respond to the problem after completing the log book. Some of
them responded with what would appear to be the least expensive
energy possible, Still others apparently put a great deal of
creative energy into their responses, permitted their creative
thinking processes to focus on these problems, and communicated
the results of their thinking through their monthly reports, It
is to be expected, however, that these characteristics will also
be reflected in the teaching effectiveness of the subjects.

Adequate data were available for 18 of the "most effective"

teachers and 15 of the "least effective" ones on Criterion 1 and
for 31 of the "most effective" and 29.of the "least effective' on
b Criterion 2, The compariscns of the productive thinking scores
for the criterion groups are presented im Table 4.1 It will be
noted that regardless of the criterion used, the "most effective"
group achieved a significantly higher score than the "least effec~
tive" group at better than the one percent level of confidence.
Both in terms of actual differences and in terms of level of
significance, these results are quite impressive, In both cases
the "most effective" teachers produced about twice as many ideas
as their less effective colleagues. Somewhat limiting is the
fact that the variability among the "most effective" teachers is




Table 4.1

Means and Standard Deviations of Productive Thinking Scores of
the Most and Least Effective 1960w61 Teachers According to Two
Criteria of Effectiveness and Tests of Significance

~ Most Effective least Effective Level
Criterion _ Number Mean St, Deov. Number Mean St, Dev, t-ratio Sig.
Criteriom 1
(g end max,) 18 60.6 30455 15 28.1 13.66 3.80 (.01
Criterion 2
(Modified
Median) 31 56,7 29,67 29 28.8 16.13 4,48 (.01

1
quite high, much higher than among the "least effective" ones. |
This phenomenon seems to have resulted from the fact that some ' |
of the "most effective" teachers submitted only a small number
of their problems while others submitted all of theirs and were ;
generally quite productive. Some of the "least effective"
teachers also failed to submit some of their problems while others
submitted all of theirs. Since the latter group tended to be
relatively unproductive there was not the unusually high variatien
within that group that we find in the "most effective" group. It
is quite probable that failure to respond and/or submit all of the
problems had different meanings for these two groups of teachers.
For the highly effective teacher it may not reflect low productive
thinking ability but rather an absorption in other teaching
problems and the expenditure of creative enexrgy on these problems
rather than the ones presented as a part of the log books.,

Energy Spent in Preparation for Teaching

It is reasonable to expect that the amojnt of energy spent
by a teacher in preparation for teaching will be reflected in
the amount of learning that occurs among students. One way of
asseseing this characteristic is to determine the amount of time
devoted to this preparation. It must te recognized, of course,
that much cf the "payoff'" in teaching is likely to come during
periods of incubation after one has made this formal preparation
but continues to think about the problems while doing other
things like eating, shaving, bathing, sitting in church, and
the like. Nevertheless, each of the daily logs completed by
the subjects of this study called for an estimate of the amount
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of time in minutes spent on the SMSG material and the anount of
time devoted to other materials and asked whether the teacher

felt the need for more training in order to teach that particular
lesson,

The results of the analysis of these data are reported in
Tables 4.2 and 4.3, Tt will be noted that although all of the

Table 4.2
Comparison of Amount of Time Spent in Preparation for Teaching and

Recognition of Own Need for More Training of Most and Least Effec~
tive 1960~61 Teachers According to Criterion One

Most Effective Least Effective Level
Measure ) No. Mean St. Deve No. Mean St. Dev, teratio Sig,
Time in minutes on
SMSG Material 18 47.9 38.28 15 4€,2 27.36 0,03 NS

Time in minutes on

Other Materials 18 11.6 26.36 15 8.3 10,35 = 0,45 NS
Percentage of Time

Recognized Need for

More Training 18 »63 «31 15 «58 «29 0,46 NS

Table 4.3

Comparison of Time Spent in Preparation for Teaching and Recognition

of Own Need for More Training of Most and least Effective 1960~61
Teachers According to Criterion Two

| Most Effective Least Effective Level
Measure No., Mean St. Dev. No, Mean St. Dev, 't-ratio Sig.
Time in Minutes on

| SMSG Material 31 44.8 31.23 29 42,7 24,69 0,28 NS
Time In Minutes on
Other Material 31 10.6 20,55 29 8.6 10,97 0.49 NS

Proportion of Time
Recognized Need

for More Training 31 «63 «28 29 57 «33 0.81 NS




differences are in favor of the "most effective” teachers, all of
them are extremely small and none of them even approach statis-
tical significance. Although there is no way of knowing how

much time was "actually" speat vn thinking about the materials
being taught, one can guess that the difference lies here instead
of in the amount of time deliberately and measureably spent, It

i1s interesting, however, to observe that the teachers in the

study devoted about one hour to the preparation of each lesson
covered by their logs and thst in about 60 percent of the cases
there was an expression of a need for more training in mathematics.

Experience and Educational Qualifications

The above results bring us back to a reconsideration of the
traditionally accepted teacher qualifications of teaching experience,
courses, and grades., It will be recalled that prior to the initia-
tion of the present study, mathematics teachers throughout the
state of Minnesota had been invited to submit applicatiomns for
participation in the field testing of the SMSG materials. These
application blanks called for information concerning length nf
experience teaching mathematics, undergraduate and graduate
mathematics courses and grades, and professional contributions.
1n addition, official transcripts were obtained. In selecting the
original group of 127 participants, applicants were stratified
on the basis of an index made up of these criteria and a random
sample drawn from each stratum,

A comparison of the means of the most and least effective
teachers on the five criteria derived from the applications is
presented in Table 4.4, It will be noted that the most effective
teachers are characterized by greater length of mathematics
teaching experience and lower scores on the index of undergraduate
courses and grades in mathematics. No statistically significant
differences are observed for the other three qualifications nor
for the Total Qualification Index,

Since the means on mathematics teaching experience and under=-
graduate and graduate courses and grades were unduly influenced
by unusually high s~ores by a small number of subjects, it was
decided to run tests of differences based on the median. The
results of these analyses are presented in Table 4.5. From these
data it will be obzerved that none of the differences are statis-
tically significaut., The same trend as observed in Table 4.4 is
found for amount of mathematics teaching experience but there is
a slight reversal for undergraduate mathematics courses and grades.
Thus, we see again that amount of teaching experience and courses
and grades do not play very dominant roles in teacher effectiveness,




Table 4.4

Comparison of Means of Experience and Education Varilables of

Mosc. and Least Effective 1960~61 Teachers According to
Criterion One

Most Effective least Effective Level

Variable No., Mean St., Dev, No. Mean.St. Dev. t-ratio Sig.
Iength of Experience

Teaching Mathematins 24 56,3 21,5 25 37.8 20.1 3.07 (.01
Undergraduate Grades and

Courses ip Mathematics 24 88.8 37.7 25 106,7 37.8 -3,33 (301'
Graduate Courses and

Grades in Mathematics 24 42.7 41.7 25 51.5 46,1 0.69 N3
Farticipation in Mathe=

matics Orgamizations 24 46,7 36,7 25 45,0 30.8 0.17 NS
Professional Contribu-

tions 24 17.3 69,3 25 9.2 17.6 0,56 NS
Total Qualification

Index 24 253,.2 119.8 25 250,2 78.5 0.10 NS

It must be recognized, of course, that certzin minimum requirements
had to be met by each teacher and that there was motivation to
participate in the field testing of the SMSG materials,
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Table 4.5

Tests for Differences in Medians Between Most and Least
Effective 1960~61 Teachers According to Criterion 1 on
Experience and Education Variables

Mathematics Teaching Experience

Most Least
Effective Effective Total
2 Above
Median 15 9 24
\ Below
Median 10 15 25
Total 25 24 49

Median = 32,1; X4 = 1.6619; Not Significant

Undergraduate Mathematics Courses and Grades

Most Least
Effective Effective Total
Above
Median 14 11 25
Below
Median 11 13 24
Total 25 24 49

Median = 96.8; X¢ = 0,181; Not Significant

Graduate Mathematics Courses and Grades

‘ Most . Least
Effective Effective Total
Above
Median 15 10 25
g Below
Median 10 14 24
Total \ 25 24 49

Median = 33,6; X4 = ,9950; Not Significant

TR T T T R ST

Professional Organilzations

Most Least
Effective Effective Total
Above
Median 13 12 25
Below
Median 12 12 24
Total 25 24 49

Median = 36,3; X“ = ,0212; Not Significant




Procedures in Making Assignments

It is generally assumed that one of the important roles cf
the teacher is to structure properly the learning experiences of
their pupils through the assigmments that they give for homework
and outside of class activities, It was also thought that the
procedures used by a teacher in making assignments will reflect
his own thinking characteristics. The daily logs submitted for
approximately eight lessons each month called for estimates on
each of eight assigmment procedures listed in Tables 4.6 and 4.7.

Table 406

Comparison of Procedures in Assigning Homework and Outside Class

Activities of Most and Least Effective 1960-61 Teachers, According
to Criterion 1

Most Effective Least Effective Level of

Teacher Activity No. Mean S, Dev, No. Mean S. Dev, teratio Significance
Assigned problems from )
: textbook 18 1,19 0,37 15 0,96 .80 1.10 =25
Assigned problems from
supplementary sources 18 0,12 0,11 15 0.09 .11 0.75 = o 45
Assigned original probe-
lems of teacher 18 0.20 0,21 15 0,15 ,L17 0,71 2z #45
Assigned problems re=-
quiring convergent
solutions 18 0.86 0.59 15 0.67 .34 1.12 =425
Assigned problems re-
quiring divergent
solutions 18 0,27 0.36 15 0.23 .18 0.90 = ,35 4
; Assigned problems re-
quiring applications 18 0,83 0,57 15 0.65 L33 0.19 2 NS
Assigned problems re=-
quiring discovery of ,
rule or principle 18 0.24 0,22 15 0.23 .17 0.14 = NS

Assigned sustained
project requiring 3

or more days 18 0,10 0,16 15 0,07 .13 0.60 = NS




The teacher was asked to indicate by a single check if he
engaged in the activity at least omce during the lesson and

by a double check if he engaged in the activity continuously or
three or more times. The means reported in Tables 4.6 and 4.7
are means of the pumber of checks per log, If we use Criteriom
1 as the measure of teacher effectiveness, we observe a trend
for the more effective teachers more frequently and/or consis-
tently to assign problems from the textbook and to assign
convergent thinking problems. The differences, however, are
significant at only about the 25 percemt level of confidence.

Table 4.7

Comparison of Procedures in Assigning Homework and Outside Class

Activities of Most and Least Effective 1960=61 Teachers, According
to Criterion 2

Most Effective Least Effective Level j

Teacher Activity No, Mean S, Deve No, Mean S, Dev, t-ratio Sig.
Assigned problems from

textbook 31 1.5 0.35 29 0,95 0.23 257 .02
Assigned problems from

supplementary sources 31 0.14 0.13 29 0,11 0.14 0.66 NS
Assigned original prob-

lems by teacher 31 0,22 0,20 29 0.21 0.27 0.19 NS
Assigned problems requir- )

ing convergent solutions 31 0,88 0,56 29 0,66 0,32 1.93 == .06
Assigned problems requir- y

ing divergent solutions 31 0.33 0,43 29 0.22 0,18 1.29 < »20
Assigned problems require '

ing applications 31 0.86 0,51 29 0,62 0,37 2,05 .05
Assigned problems requir-

ing discovery of rule or ' o

principle 31 0.28 0,28 29 0,49 1.47 -0.81 =,40
Assigned sustained project

requiring 3 or more days 31 0,09 0.13 29 0,08 0,13 0.48 NS
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If we use Criterion 2 as the bacis for designating more and less
effective groups and use these data for all 60 of the participants
for whom chere are complete data, these two trends become statise
tically significant at the ,02 and .06 levels of confidence
respectively, Differences regarding the assignment of application
problems in favor of the more effective teachers is alsc signifi=-
cant at better than the .05 level cf confidence. A general inspece
tion of these two tables gives something more than a slight hint
that the more effective teachers give their pupils a greater
amount of structure than do the less effective ones. There is

even a slight trend for the less effective teachers more frequently
than their more effective colleagues to assign learning experiences
requiring the discovery of rules and principles,

Explaining New Materials

There were hints in the teacher logs for 1958-59 and 1959-60
that teachers differed in the procedures used in explaining new ‘
materials and that this differentiated the most and leasi effective
ones. Consequently, the five procedures listed in Tables 4.8 and
4.9 were included in the log checklist. The reporting procedures
and the method of obtaining mean scores was the same as reported
for assignment procedures. The results obtained on the basis of
Criterion 1 are reported in Table 4.8 and those on the basis of
Criterion 2 are shown in Table 4.9, It will be seen that the
criterion groups do not differ significantly on any of these five
procedures, With Criterion 2, using data from all 60 subjects
supplying complete predictor and criterion data, there is a
fairly marked trend for the more effective teachers more frequently
and/or consistently than their less effective colleagues to follow
routinely the text or teacher commentary and to try out the
special devices suggested by the SMSG materials, Again, there is
a slight hint that the more effective teachers have a greater
concern for structure than have the less effective ones. At the
same time, they make fully as much use of originally developed
devices as do the less effective ones.
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Table 4,8

Comparison of Procedures in Explaining New Material of Most and

Least Effective 196061 Teachers, According to Criterion 1
Most Effective least Effective Level
Teacher Activity No, Mean S, Dev, No, Mean S, Dev. _teratio Sig.
Routinely followed rext
or teacher commentary 18 0.95 0,52 15 0,82 0,20 0.17 NS
Used special device
suggested by SMSG
materials 18 0,20 0,20 15 0,14 0.83 0.30 NS
Used special device adapte
ed from other source 18 0,13 0,17 15 0,11 0.5% 0.15 NS
Used originally develcped
device or procedure 18 0,35 0,23 15 0,33 0.28 0,22 NS
Made quick test (questiom,
problem) to test for
comprehension 18 0.28 0,31 15 0,22 0.41 0.50 NS
Table 4.9
Comparison of Procedures in Explaining New Material of Most and
Least Effective 1960-61 Teachers, According to Criteriom 2
Most Effective Least Effective Level
Teacher Activity No. Mean S. Dev, No., Mean S, Dev. teratio Sig.
Routinely followed text .
or teacher coumentary 31 0.91 0.45 29 0,77 0.24 1.39 =.15
Used special device
suggested by SMSG
material 31 0,19 0,19 29 0.12 0,18 1.40 =15
Used special device adapt-
ed from other source 31 0,15 0,19 29 0.18 0.20 -0.52 NS
Used originally developed
device or procedure 31 0,36 0,29 29 0,33 0,27 0,45 NS
Made quick test (questionm,
problem) to test for ‘
comprehension 31 0,31 0,30 29 0.26 0,36 0.57 NS
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Conducting Learning and Thinking Experiences

On the basis of his experience in analyzing the logs from
the first two years of experimentatiuon, Torrance hypothesized
that the procedures teachers use in conducting learning and
thinking experiences of previously assigned material reflects
the thinking characteristics of the teacher and makes a
difference in effectiveness, Accordingly, the nine procedures

listed in Table 4,10 and 4,11 were incorporated into the log
checklist,

Table 4.10

Comparison of Procedures in Conducting Learning and Thinking
Activities of Previously Assigned Materials of Most and Least
Effective 1960-61 Teachers, According to Criterion One

Most Effective Least Effective Level
Teacher Activity No. Mean S. Dev. No. Mean S, Dev. t=-ratio Sig.
Answered pupil questions 18 1.33 0,49 15 1.09 .41 1.50 =.15

Gave correct solution to ,
problem(s) 18 1.12 0.48 15 0.67 .45 2.81

Stimulated pupil(s) to
find solution 18 0.84 0,46 15 0.85 .41 ~0,07

Asked pupil(s) to repro=
duce previously presented
1deas, information 18 0.79 0.46 15 0.64 .38 1.00

Had pupils present solu-
tions to problems at

blackboard 18 0,53 0,34 15 04,57 .39 -0.31

Stimulated competition
within class 18 0.38 0.39 15 0.28 .31 0,83

Had pupils to work in pairs
or other small groups 18 0,22 0.46 15 0,17 .20 0.39

Gave alternative or diver-
gent solutions 18 0.35 0.28 15 0,35 «20 0.00

Stimulated pupilis) to
find alternative or diver=
gent solutions 18 0.29 0,30 15 0,37 .23 ~0,89

( .01

NS

= .35

NS

NS

=40
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Table 4,11

Comparison of Procedures in Conducting Learning and Thinking
Activities of Previously Assigned Materials of Most and Least

Effective 1960-61 Teachers, According to Criterion Two
Most Effective Least Effective Level
Teacher Activity No, Mean S, Dev., No, Mean S, Dev. t-ratio Sig,
F Answercd pupil questions 31 1,33 0.49 29 1,23 0,37 0.85 ==.40
E
Gave correct solution to o
problem(s) 31. 1.05 0,53 29 0.81 0,43 1.89 —=.06
Stimulated pupil(s) to
find solution 31 0.92 0.45 29 0.89 0.39 0.32 NS
Asked pupil(s) to repro-
duce previously present-
ed ideas, information 31 0.81 0.46 29 0,75 0.43 0,52 NS
{ Had pupils present solu-
tions to problems at
blackboard 31 0,57 0.38 29 0,60 0,45 -0.34 NS
Stimulated competition
within class 31 0.41 G.42 29 0.36 0,40 0.44 NS
Had pupils to work in pairs
or other small groups 31 0,24 0,40 29 0,24 0,33 -0,01 NS
Gave alternmative or diver-
ge- *. solutions 31 0,39 0.35 3 0,40 0,27 -0.10 NS
Stimulated pupil(s) to find
alternative or divergent
solutioms 31 0.26 0.37 29 0.,35 0,24 0,07 NS

On both Criterion 1 and Criterion 2, the more effective
teachers seem more frequently and/or consistently than the less
effective ones tc give correct solutions to problems. There is
also a slight tendency for this same tremnd to persist regarding
the matter of answering pupil questions. None of the other
measures, however, produce any consistent and/or statistically
significant differences,




Evaluation Procedures

One of the strongest findings in Torrance's (1965) earlier
analysis of teacher logs had to do with the teacher's thinking
as reflected in his evaluative behavior, Using these leads, he
Included in the 1960~61 log checklist the seven evaluation
Procedures listed in Tables 4.12 and 4.13. Using Criterion 1 as

Table 4,12

Comparison of Evaluation Procedures of Most and Least Effective
1960«61 Teachers, According to Criterion One

Most Effective Least Effective Level

Teacher Activity No., Mean S, Dev., No., Mean S, Dev. t-ratio Sig.
Gave test or check quiz 18 0.21 0.18 15 0.23 0,40 -0.29 NS
Discussed or analyzed test

results 18 0,15 0,18 15 0,18 0,17 ~04,50 NS
Pointed out defects in

pupil solution(s) 18 0.76 0,42 15 0,51 0,41 1.67 41:10
Pointed out other ap~

proaches or solutioms 18 0,50 0,36 1% 0,39 0,26 1.00 =30
Analyzed causes of errors

“or failure to solve

problems 18 0.65 0.36 15 0,53 0.36 1.00 =.30
Praised pupil for correct

solytion 18 (,76 0.53 15 0.56 0.49 l1.11 =.30
Praised pupil for original ‘

solution or idea 18 0,19 0,20 15 0,18 0.14 0.20 NS

the indicator of teacher effectiveness, we find tremnds or four of

the indicators that offer some promise: pointing out defects in
pupil solutions, pointing out other approaches and solutions,
analyzing causes of errors or failure to solve problems, and

praising pupils for correct solutions, all iy favor of the more
effective teachers, Again, we find a hint that the more effective
teachers more frequently and comsistently give tneir puplls structure
and let them know what the teachers expect of them. There is a very
siight tendency for the less effective teachers to rely more
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Table 4.13 .
Comparison of Ewaluation Procedures of Most and Least Effective
1960-61 Teachers, According to Criterion Two
Most Effective Least Effective ievel
Teacher Activity No., Mean S. Dev, No., Mean S, Dev. t=ratio Sig,
Gave test or check quiz 31 0,24 0,21 29 0,26 0,23 -0,31 NS
Discussed or analyzed test '
results 31 0,19 0,22 29 0.22 0,22 -0,63 N5
Pointed out defects in .
pupil solution(s) 31 0.69 0,45 29 0.58 0,42 0,97 —.35
Pointed out other ap=-
proaches or solutions 31 0.48 0,39 29 0.,42 0,30 0.61 NS
Analyzed causes of errors
or failure to solve
problems 31 0,58 0,39 29 0.52 0,42 0.55 NS
Praised pupil for correct :
solution . 31 0.68 0,52 29 0,58 0.48 0.70 '2?.50
Praised pupil for original
solution or idea 31 0.20 0,21 29 0,20 0.20 0.00 NS
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heavily on tests and their analysis than is true of the more
effective ones. The differences are too small to be meaningful

except in contrast to the other trends shown in Tables 4.12 and
4.13, '

Evidences of Interest, Motivation, and Curicsity

| Torrance's analysis of the 1958-59 and 1959-60 teacher logs

f - sugg ~ted that there is a relationship between the interest,

| motivation, and curiosity of students and the patterns of
thinking of their teachers. Thus, the eight indications of

i -nterest, motivation, and curiosity listed in Tables 4,14 and

| 4.15 were incorporated into the checklist used in 1960-61, It
will be seen from these two tables that only the two items on

} asking questions show even a consistent trend for both criteria

| and all of these differences are too small to be of a great deal

f .




Table 4014

Comparison of Evidence of Interest, Motivation, and Curiosity

Reported by Most and Least Effective 1960—61 Teachers, According
to Criterion One

Most Effective Least Effective Level

Pupil Activity No, Mean S, Dev, No, Mean S, Dev, teratio Sig,
Evidenced having studied

assigned material 18 1,79 0.71 15 1.73 0,62 0425 NS
Evidenced having read or

studied unassigned

material 18 0.27 0.26 15 0,28 0,26 0.11 NS
Evidenced having discussed —
work outside class 18 0,86 0,53 15 0,73 0,42 0.d1 =540
Asked question(s) that ine —

dicated curiosity 18 1,20 0,53 15 1,07 0,26 0.87 =.40
Asked question(s) that in-

dicated learning diffi- —_

culty 18 1.19 0.63 15 0.97 0.34 1,22 =.20
Took notes on lectures, | —

etc. 18 0,93 0,80 15 0,72 0,66 0,81 =<.40
Aggressively kept trying to .

vaderstand, solve, ete, 18 1.17 0.65 15 1.09 0,74 0,32 NS
Became frustrated; gave up

trying to understand, etc.18 0,29 0,35 15 0426 0,25 0,28 NS

of interest, Using Criterion 1, there are weak trends in favor
of the most effective teachers for reports of evidences of
students' having discussed their work outside class and for
taking notes on lectures and other ciassroum activities.




Table 4,15

Comparison f Evidence of Interest, Motivation, and Curiosity

Reported by Most and least Effective 1960=61 Teachers, According
to Criterion Two

] : Most Effective Least Effective Level
Pupil Activity No. Mean S. Dev. No., Mean S. Dev.  t=ratio Sig.
Evidenced having studied

assigned material 31 1.84 0,74 29 1,76 0,61 0,43 NS
Evidenced having read or

studied unassipgned .

material 31 0,35 0,37 29 0.31 0,27 0.55 NS

 Evidenced having discussed

work outside class 31 0,91 0.54 29 0,90 0,49 0,17 NS
Asked question(s) that ine-

dicated curiosity 31 1,30 0,54 29 1,20 0,48 0,77 = 45

Asked question(s) that ine
dicated learning difficul-

ty 31 1,i2 0,50 29 0,96 0.47 1.2 <20

Tock notes on lectures,
etc, 31 0.96 0.77 29 0.87 0.78 0.42 NS

Aggressively kept trying to
understand, solve, ete, 31 1,10 0,60 29 1.16 0.71 =0,35 NS

Became frustrated; gave up
trying to understand, etc.31 0,33 0.41 29 0,27 0,31 0.47 NS

Evidences of Student Learning

On the rationale that the kinds of evidences of learning and
thinking that teacher. recognize is related to how much students
learn and apply their learning, the eilght indicators listed in
Tables 4,16 and 4,17 were developed for the 1960=61 checklist,

As will be noted from these two tables, there are no really strong
and consistent trends for any of the indicators, The direction
of the differences is consistent, however, for the two criteriaw
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Table 4,16

Comparison of Evidences of Learning Reported by Most and Least
Effective 1960-61 Teachers, According to Criterion One

F Most Effective Least Effective Level
Pupil Activity No, Mean S, Dev., No, Mean S, Dev, teratio iLe
Reproduced previously pre~

sented ideas, solutions 18 1.30 0,69 15 1.13 0,41 0.85 = .40
Used newly acquired
vocabulary 18 1.29 0.65 15 1.21 0.39 0.42 NS

Recognized correct principle ,
for solving problem 18 1.19 0.62 15 1,22 0,45 -0,16 NS

Solved new problems similar
to ones explained 18 1.04 0,55 15 1,09 0.50 -0,26 NS

Helped fellow pupils solve
problems, etc, 18 0,63 0.33 15 0,65 0.34 -0.17 NS

Organized information,
ideas, etc. into optimal

sequence 18 0,30 0.47 15 0.29 0,36 0,07 NS

Identified errors or defects
of classmate's solution 18 0,55 0,31 15 0,53 0,38 0.17 NS

Identified errors or defects
in solution by teacher,

text, etc, 18 0.14 0,13 15 0,22 0,15 -1.60

W
S
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The more effective teachers more frequently and consistently

| than the less effective ones reported the reproduction of
Previously learned ideas and solutions and the use of new vocabu-
lary and less frequently and consistently reported correct
recogaition of principles, the sclution of new problems similar
to previously explained ones, helping fellow pupils solve
problems, and the identification of errors or defects in the
solutions by the teacher, text, or other authority,
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Table 4.17

Comparison of Evidences of Learning Reportsd by Most and Least
Effectlve 1960=61 Teachers, According to Criterion Two

Most Effective Least Effective Level

k Pupil Activity No. Mean S. Dev, No, Mean S, Dev,  t=ratio Sig,
|
| Reproduced previously pre=
| sented ideas, solutions 31 1.36 0.75 29 1,3¢ 0.56 0.10 NS

Used newly acquired

vocabulary 31 1.34 0,72 29 1,25 0.48 0.56 NS

Recognized correct prine- _

ciple for solving prob-

lems 31 1.23 0.63 29 1,27 0,52 ~0.25 NS

Solved new problems similar
to ones explained 31 1.07 0,62 29 1,13 0,55 0,41 NS

Helped fellow pupils solve
problems, learn new
material 31 0.68 0.46 29 0,72 0,41  =0.38 NS

Organized information,
ideas, etc, into optimal
sequeace P 31 0,40 0,52 29 0.,40 0,42 0,00 NS

Identified errors or de=-
fects of classmate's .
solution 31 0,62 0,42 29 0.67 0.49 -0,38 N3

Identified errors or de~-
fects in solution by
teacher, text, etc. 31 0.20 0.22 29 0.22 0.21 =0.50 NS
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B n st A it b ant

Evidences of Thinking

Twelve different evidences of pupil thinking were included
in the 1960«01 checklist and are listed in Tables 4,18 and 4.19.

Table 4,18

Comparison of Evidences of Thinking Reported by Most and Least
Effective 1960-61 Teachters, Accordiag to Criterion One

Most Effective

Least Effective

Pupil Activity

NOQ Mean So Devi

No. Mean S, Dev,

t-ratio Sig.

Level

Discovered relaticaship between
two ideas, concepts, etc, 18

Discovered complex relatiomship
ia pattern or system of symbols 18

Visualized what a pattern or
set of relationships would
look like if rearranged 18

Explored visually several solu~
tions, courses of action, etc. 18

Saw beyond the immediate and
obvious 18

Produced diversity of possible
solutions, applicationms, etc. 18

Abandoned conventional approach
and thought of original
solution 18

Produced clever or uncommon
responses - 18

Worked out details to develop
a general idea 18

Suggested a symbol that will
satisfy a given relatiomship 18

Used a principle, object, concept,
etc. in a new way 18

Suggested improved or rew way of
working, functioning as a class,
etc, 18

0.55

0.38

0,36

0.41

0.55

0,16

0.18

0,15

0.20

0.04

0.08

0.03

0.71

0.47

0.48

0,258

0.50

0.24

0.17

0.17

0,04

0.07

O.11

0.07

15

15

15

15

15

15

15

15

15

15

15

0.86

0.31

0.40

0,38

0.36

0.17

0,12

0.15

0.17

0.06

0,10

0.02

0.50

0,33

. 045
0.26
0.26

0,15

0.10
0.17
0.28
0.14

0.20

0.10

Ve&l

0.47

0,59
1.00
1.27

0.08

0.27
0.00
0.23
=hed3

-4,00

0.33

NS

NS




Table 4,19

Comparison of Evidences of Thinking Reported by Most and lLeast
Effective 1960-61 Teachers, According to Criterion Two

Most Effective Least Effective Level

Pupil Activity No, Mean S, Dey, No., Mean S, Dev, tevatio Sig,
Discovered relationship between
two ideas, concepts, etc, 31 1,07 0,72 29 1,03 0,55 0.26 NS

Discovered complex relationship
in pattern or system of symbols 31 0,46 0.51 29 0.38 0.33 0.67 NS

Visualized what a pattern or
set of relationships would

look like if rearranged 31 0.49 0,55 29 0,48 0,42 0.09 NS

Explored visually several solu-
tions, courses of action, etc. 31 0.54 0,42 29 0,50 0,40 0.35 NS

Saw beyond the immediate and
obwious 31 0.57 0.47 29 0,51 0,42 0.47 NS

Produced diversity of possible "
solutions, applicatiouns, etc. 31 0.29 0.32 29 0,23 0,19 0.3 <=.35

Abandoned conventional approach
and thought of orig: nal

sclution 31 0,24 C.26 29 0,18 0.23 0,94 =35

Produced clever or uncommon
responses 31 0.2z 0,27 29 0.23 0,24 0.05 NS

Worked ocut details to develop
a general idea 31 0,30 0,42 29 0,28 0,37 0.24 NS

Suggested a symbol that will ‘ :
satisfy a given relationship 31 0.12 0,24 29 0.08 0,12 0.78 .40

Used a priunciple, object, concept,
etce in a new way ' 31 0.17 0.29 29 0,17 0,18 0.06 NS

Suggented improved or new way of
working, functicning as a class,

etc. 31 0.08 0,17 29 0.02 0,03 1.91 <.06
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These data show no consistent differences of any magnitude on
the two sets of criteria used. Ome possiblility is that so few
evidences of student thinking were reported that this kind of
behavior appeared too infrequently to make much difference.
Another possibility 1s that the kinds of mental functioming
involved in these kinds of student activitiec does not have a
very powerful influence on the kinds of achievement measured by
the tests of achievement used in this study. Since the test
items do not involve preductive thinking in the strictest sense,
both of these possible explanations seem fairly plausible.

Student Perception of Learning and Thinking Activities

The kinds of observations that teachers have to make in
order to guide learning effectively are always complex, The
kinds of observations called for by the log checklist are
exceptionally complex and it is perhaps unreasonable to expect
teachers to report accurately observations of the learning and
thinking activities of their students as a group, There are
also great individual differences within a class in the kinds
- of learning and thinking activities that occur. Thus, the
students of the subject teachers were asked in the spring of
1961 to fill cut a one-page checklist giving their own percep=
tions of evidences of their interest, motivation, learning, and
thinking, The checklist consisted of 23 items, as listed in
Table 4,21, 1n determining scores for a class, weights were
assigned to student responses as follows:

Neverosoaooo.ooooo.-aqpoo'oioo
A few timeSeesesscecscscnancel

1l or 2 times a weeKeesooooosol
3 or 4 times a weeKesensseooe3
Almost every clasSecescsescee oh
EVery claSSeeseascescsscsceccd

A mean was then determined for each teacher's class.

Using Criterion 1 for determining the groups for comparison,
it will be noted from Table 4.<1 that there are few items that
differentiate the most effective teachers from the less effective
ones. These few differences are in favor of the less effective
teachers. The students of the less effective teachers were morc
likely than those of the more effective teachers to report a
high-degree of discovery of error in the solutions of classmates,
discussion of the work of the class outside the classroom, and
the suggestion of new or improved ways of working as a class.
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Table 4,20

Compaison of Checklist Responses of Pupils of Most and Least
Effective 196061 Teachers, According to Criterion 1
Most Effective Least Effective Level
Pupil Activity No, Mean S, Dev, _ No, Mean S. Dev.  teratio Sig.
Studled assigned material 19 3,27 0.47 19 3.45 0,47  -0.95 =35
 Read or studied vnassigned
material 19 1.21 0.30 19 1.25 0.41 -0,33 NS
Discussed work of course
outside class 19 2,05 0.30 19 2,25 0,38 -1.82 ,07
Asked questions out of
curiosity 19 1.62 0,27 19 =1.69 0,39 -0,.64 NS
Asked questions because , ~—
of learning difficulty 19 1,85 0.24 19 2,01 0,40 «1l.46 =—.15
Took notes on lectures, ~~—
solutions of problems 19 1.87 0.40 19 1,63 0,54 1.60 =,15
Kept trying to understand
new material 19 3.43 0.45 19 3,29 0.47 0.93 =35
Became frustrated; gave ,
up trying 19 1.27 0,40 19 1.27 0,29 0.00 NS
Solved problems previous- A o
ly worked in class 19 2,07 0.37 19 1,97 0.31 0.91 =.35
Used newly acquired con- ,
cepts and vocabulary 19 2,74 0.43 19 2,55 0.50 1.27 =20
Applied principles
correctly 19 2.89 0,53 19 2,90 0.50 -0.06 NS
Solved new problems simie
lar to previous ones 19 2,9 0,51 19 2,83 0,61 0.61 NS
.- Helped classmates solve
" problem, etc., ‘ 19 1.85 0,39 19 1.90 0.34 «0.42 NS
Organized ideas into new
combinations 19 1,96 0,46 19 2,03 0.47 «0,47 NS
Found errors or defects
| in classmate's solutions 19 1,38 0,30 19 1.75 0,44 -3.08 .01
Found errors or defects
in teacher's solutions 19 1.05 0.36 19 1,23 0,51 «1,29 Z=,20
Discovered relationships _
of two or more ideas 19 1.91 0.47 19 1.97 0,38 =0.50 NS
Worked out diversity of
~ possible solutions 19 1.43 0.45 19 1.48 0.53 -0,31 NS
Gave up old approach and
produced new one 19 1.47 0.44 19 1.55 0.31 «0.47 NS
Thought of unusual, cor-
-rect solution 19 1.21 0,27 19 1.i8 0.21 0.38 N
Worked out detuails of
some project 19 1.28 0,38 19 1.25 0.45 0.23 NS
Used a principle or con- o
cept in new way 19 1.40 0,29 19 1,49 0,40 -0.,82 =.,40
Suggested new or ilmproved
way of class working 19 0.60 0,23 19 0.85 0,46 -2,08 (.05
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A similar but less marked trend in tle same direction was noted
for studying assigned and unassigned material, asking questions
because of learning difficulty, discovery of errors in teacher
and textbook solutions, and use of principles or concepts in mew
ways, An opposite trend was noted for taking notes cn lectures,
continued efforts to learn, solving problems previocusly worked
in class, using newly acquired concepts and vocabulary, and
s0i.ing new problems similar to previously solved cmes. There
is a slight hint in these results that the pupils of the less
effective teachers, like their teachers, zre less conforming and
rules or structure-oriented. They tend to express more awareness
of difficulties, problems, difficiencies, and the like. There
are also indications that they are more alert to ways by which
the functioning of the class could be improved.

At the bottom of the one-page checklist, students were
invited to write on the back of the page a description of the
learning difficulty that had bothered them most in the SMSG
class and how they coped with this difficulty. Many of the
responses were quite voluminous and powerfully stated, This
was especlally true of the pupils of some of the less effective
teachers, From these remarks, one gains a plcture of these
teachers that is in many respects different from the one
obtained from the material supplied by the teachers themselves.

Of special interest are th: responses of the pupils of
those teachers in the low effectiveness groups who did nct
submit log checklists and solutions to the productive thinking
problems, Thus, these teachers could not be considered in the
analyses based on these instruments and the picture given by
their students gives us about the only data we have concerning
their thinking characteristics. An attempt will be made to
develop this picture at least in part by presenting a sampling
of the comments made in respomse to the invitation to describe
a learning difficulty.

Student 1, ...It was also because 1 was afraid to ask
questions for fear of being teased or made a fool out of by
certain members of the clasSeaes

Student 2, I think our teacher is a little impatient with
us sometimes and many times he embarrassed us unnecessarilyee.

Student 3., My difficulty is that the teacher seems to
pick on me more than most people. This isn't so bad except
that he tries to make you feel like a hopeless case as far
as mathematics is concerned, In this way you lose interest
in the course...You also begin to dread going to this teacher
with the problems you have trouble with because he makes a
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funny joke cut of your coming or else you hate him so much
that you regret going to him or won't admit that you don't
understand when he asks you to hold up your hand...But when
this is donme to a person it has ome great asset == it helps
you learn how to control your temper.

Student &, I think my hardest learning difficulty is my
own failure to ask questions about things I don't understand.
I don't know why I don't ask questions, Maybe one reason is
that I am afraid that the question I ask doesn't make sense
or something and I don't know, What I have done to cope
with this is just to work an extra little bit harder.

The four students quoted above were in the same class, Their
comments present a picture of a rather impatient and intolerant
teacher who is rather insensitive to the feelings and difficulties
of his pupils, They perceive him as rather unapproachable and
their fear and hostility doubtless interfered with their learning.

The comments that follow were submitted by the students of
another teacher in the i1 :ffective group. In this case, the
students as a group showed a loss rather than a gaia from the
pre-test to the post=t2st, The teacher did not submit enough
logs to be considered in the other analyses of this study.

Student 5, He is a fair teacher but he will not give a
"hoot" 1if we don't get the material, His ideas axe so crazy
that it vakes a genius to understand him, The tests he gives
are ‘so hard that everyone flunks the things. Then when we ask
him to explain he won't, Instead he says it is self~-explanatory...
Please teach the ceachers to have correct posture because he
always has his dirty feet on the desk, No disciplinme at ALL.
He uses so much grease that if he falls he'll die of injuries.

Student 6, My biggest mistake was taking this course in the
first place, First of all, it would help a lot if we had a
teacher that could get the idea of the course across to us.

It would also help if the teacher would slow down so the kids
who at least try to get it but can't have a fighting chance...

Student 7, The most difficult thing about this course is
the teacher...Our teacher doesn't help with our problems; he
just gives us the answers and tells us to find out how to
get theMeeoe

The following comments were also made by the students of a
third teacher who failed to submit logs and prrductive thinking
problems and could not be considered in the analyses based on them:




{

Student 8. The big thing I found wrong with this class
was that we went so slow that I lost interest and when we
went to something else it was the same thing again.

Student 9. The teacher that we have isn't right for teaching
this class because he can't explain himself....

Student 10, The teacher is hard to understand., This is not
his fault; h: tries to explain it, but he thinks on such a
different line, none of us can catch on. He is too smart to
be teaching high school students. He should be teaching
college students,

Student 11, The teacher is hard to understand. When a
direct question is asked, we are presented with new and more
complicated methods of working pr-+lems which does not make
understanding easier.ee.

Student 12, We asked our teacher about our questions and
other problems, but instead of answering our questions he would
go off and explain something else that probably most of us
got and then we were really confused, so we never did get our
questions answered. To help ourselves we Jtarted (some of us)
to do it together but then he got mad and said we copied each
other's paper, so we haven't done anything since.

Student 13, If we ask you a question, each time you explain
it you explain it a little different, This makes xme all the
more confused, I have tried hard to understand it the first
time it is explained and then not listen quite as hard the
next few times it is explained again,

The following remarks were submitted by the puplls of a

fourth teacher in the least effective group who did not submit
logs:

THenr 7 U dn M.

beginaip" of the year...I always liked math except for this
year maybe because I gave up too easy and it got too hard....

Student 14, I gave up trying to learn geometry at the

Student 15, I also am lazy and despise the teaahervand the
way he teaches; therefore, I don't work as hard as I should,

From a student of another member of the least effective
group we have the following comment:

Student_16. What bothers me most is the momotony of the
class, Our teacher starts talking as scon as the bell rings
and continues talking the entire hour, never giving us a chance
to work things out in class, He expects us to learn just by
showing us huw it is done without helping us.

62




The following comments describe the difficultlies of another
of the low effective teachers who failed to submit logs and
productive thinking problems:

Student 17. I start drifting away and daydreaming in class
and find it hard to concentrate..ee.

Student 18, I am having trouble concentrating on the class
matter because of the excessive noise. At the present time we're
about to shoo: the course.

Student 19, I had a hard time generally through the whole
year. I wasn't able to gracp the ideas and facts well enough
| to thoroughly understand what I was doing...I coped with my
| problem by quitting trying to understand the course...I won't
| need such extensive math in the career I have chosen,

Student 20, There is usually so much noise in the class
you can't concentrate on what's going on., The kids do a lot
of talking and several in the class distract learning.

In their logs the teachers themselves almost never mentioned
problems of discipline and did not attribute the learning
problem of their students to classroom discipline. Vet from the
descriptions of students it seems rather clear that classroom
discipline played a rather powerful role in the relatively low
effectiveness of some of the teachers in the present stuay. One
may also wonder how the results of the study would have
differed from the ones reported had the teachers described
by their pupils in the forer “ing remarks submitted logs and
productive thinking probiem: There are reasons to believe that
more of the initial hypotheses might have been supported or
supported mcre strongly,

Minnesota Pupil Attitude Inventory

The means of the criterion groups on the fall and spring
testings on the Minnesota Pupil Attitude Inventory are compared
in Table 4,21, It will be noted that the differences are not
statistically significant., There is a general trend for the
fall scores to be higher than the spring scores. Flanders

| indicates that this 1s a general tendency in a number of studies
and seeks to explain it in terms of the initial high hope and
the initial delusions students have concerning their teachers
and their relationships with them.
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Table 4.21

Comparison of Mean Scores on Minnesota Pupil Attitude Inventory
of Most and Least Effective 1960-61 Teachers for Each of Two
Criteria :

Time

A e

Fall
Spring
Fall

Spring

Most Effective Least Effective
Criterion  No., Mean S. Dev.  No. Mean S, Dev, _ t-ratio
1 24 221.3 21.5 21 224,7 15.8 -0,55
1 24 214.4 18,2 22 222,8 25,0 -1,31
2 32 226.5 20,2 32 219.3 19.7 1.44
2 32 218.5 17.4 32 214.6 22.9‘ 0,76

Classroom Behavior¥*

During the school year 1960-1961 the classes of ten of the
teachers who participated in the SMSG evaluation study of the
Minnesota Mational Laboratory were visited by observers. These
obsexvers, using a method devcloned by Flanders and under his
direction, obtained measures of teacher-pupil interactiom. This
section of the report is a description of the relatiomship
observed between these measures and the achievement test data
obtained for the students of these classes as part of the SM5G
evaluation study.

A brief description of the imteraction measures follows.
A full description can be found in "Teacher Influence, Studies
in Interaction Analysis", (Final Report of Cooperative Research
Project No, 397) by Ned A. Flanders (1960). Also described
there are the methods of training observers and of insuring
the reliability of their observations.

*This section of the report was prepared by Ned A. Flanders,
director of the subproject on teacher characteristics as
assessed by classroom observationm,

64



The obscrvers recorded the type of statements made by the
teacher or by the students during the class period. One of the
classifications which can be made of these types of statements is
that of "direct" statements and "indirect" statements. Direct
statements of a teacher are those by which the teacher accepts
and encourages student ideas and feelings, or asks questionms.

 Indirect statements are those with which a teacher presents his

own or an authority's ideas, gives directions or commands, or
criticizes. Flanders has made frequent use of the ratio, I/D,
of the number, I, of a teacher's statements classified as
"indirect,” to the nwmber, D, of those classified as 'direct,"
This ratio was computed for each of the ten teachers.

The same achlevement test datavdescribed in Chapter 3 were
used in this aspect of the study but a slightly different method
of determining indexes of effectiveness was employed.

From the student's test scores the average difference, g,
between the post-test and the pre-test was calculated for each
class. However, the ten teachers here were distributed among
all of the grades. There are at least two reasons that g
(gain) is not comparable for classes of teachers at different
grades, The text, SMSG, is different for the different grade
levels, Further, STEP has a tendency to under measure gains
for students with high pre-test scores. For these reasons the
gains of the classes in each grade were ranked with the gains of
all classes at the same grade of the SMSG evaluation study. The
rank of the gains of the classes of teachers here was divided by
the number of classes in the same grade with which they were
ranked, The number so obtained 1s called g', the relative rank
of a class's gain and is the percentile of a teacher's class gain
within the distribution of gains for all classes using SMSG at
the same grade in the .960«61 evaluation studya.

The values of the variables for the ten teachers are as
follows:

Teacher Grade g  I/p

A 7 <94 «50
B 8 .62 «97
C 9 «82 47
D 10 o1l .10
E 10 «63 .61
F 10 74 34
G 10 .68 .18
H 10 .84 «28
1 11 .31 «39
J

12 027 «26
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Thus the average difference between the STEP post-test
and pree~test scores for the students of Teacher A was at the
94th percentile of the distribution of these gains for all
seventh grade classes of the evaluation study, Also, the
observer who classified the statements of Teacher A during six
different class periods noted one~half as many "indirect"
statements as "direct'" statements., (During these six visits
the observer classified 3029 statements of the teacher and
2478 statements of students, Of the teacher's statements 1013
were designated as indirect and 2016 as direct,)

Th2 measures of gain, g', and I/D are plotted below.

o ~J oo} WO
n

£

1| x

1/p
‘1 .2 93 .4 .5 .6 .7 .8 .9 1.0

Clearly, for these teachers, there is a positive relation
between the two variables, At the same time the variability of
g' for a fixed value of I/D is considerable. The Spearman rank
correlation coefficient for these observations has a value of
.32 and 1is not significant at the ,05 level, (The .05 critical
value for one~sided tests is ,564 for n = 10,)

Several other variables from the test scores and from the
interaction analysis were studied as alternate ways to estimate
the association between these two kinds of meag .res.

As an alternate measure of the teachers' influence on
students' achievement the slope, a, of the linear regression
equation cf the post-test scores on the pre-test scores was

|




calculated for each class, In general, if a slope, a, is

larger than one, the students with higher pre-~test scores have
gains that are greater than those of students with lcwer pre-
test scores. If a = 1, gains are about uniform for all students,
and, if a 1s smaller than one, the students with low pre=test
scores have the larger gains,

Thus, the value of the slope, a, for a class gives an
indication of which students are making the greater gains. The
value of the rank correlation coefficient between the slope,
a2, and I/D is also .33 for these classes,

Flanders defines another measure, i/d, which is the ratio

E of the number of indirect statements to the number of direct

; statements, of a teacher, which are also classifled as generally
content-free with respect to the particular subject being taught.
The rank correlation between the g' and i/d is -.08, aud that
between the slope, a, and i1/d is ~,0l., These coefficients are

so small that the negative sign merite little credence. That they
are small in absolute value is most likely attributable to the
relatively small number of content-free statements made by a
teacher in a mathematics class and the corresponding high variance

of 1/d.

The rank correlation between the actual observed gain for
each class and the value of I/D is .50, This is not reported
as the best estimate of the association between the achievement
measures and the interaction measures for the following reason,
The achievement test has a ceiling and students who score high
on the prewtest generally have smaller gains tham those who
score low, There is evidence that this effect is accentuated as
grade increases, probably because of the (self) selection of
students who continue to take mathematics courses. Accordingly,
a negative correlation between gain and grade level is to be
expected, There is, for these teachers, a negative correlation
between grade level and I/D. Therefore, there is reason to
suspect that the higher correlation between gain and I/D than
between relative rank gain and I/D is partially spurious.

All of the data referred to here are included in Table 4.22,

R I EETARTREE A  T T
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Table 44..2

Summary of Achicvenent and Interaction Measvres for the Ten
Teachers Observed in Their Classrooms )

Relative Observed Relative Observed
Teacher Crade rank gain GCain*  rank slope silope 1/p 1i/d
A 7 9% 9.0 1.00 »964 50 .84
B 8 62 4,9 59 794 W97 T .I5
C 9 82 7.7 54 s370 47 | 1.19
D 10 o11 o2 32 511 .10 75
E 10 «63 4,0 «50 «351 .61 .52
F 10 74 4,2 ’ oS54 357 o34 2,41
G 10 .68 4,1 73 «654 .18 35
H 10 .84 5.3 «27 451 .28 1,05
1 11 31 1.2 71 o754 .39 1,36
J 12 27 3.7 27 +268 26 1,19

*For the STEP forms group the average difference between fall testing of any
two successive grades is approximately 5.

Summsry of 1960-61 Study

The application of two different sets of criteria did not
yield any real differences in results. Thus, the results of the
1960«61 study can be summarized without reference to the two
sets of criteria used in assessing teacher effectiveness.

1. Although there was a great deal of variamce in the
scores on the measure of productive thinking, the differemces
between the criterion groups are quite large and statistically
significant at a high level, The mean scores of the more effective
groups are approximately twice as great as those of the less
effective group.

2. Differences between the most and least effective teachers
in this study or experience, courses, grades, and professional
activity are small and inconsistent., The mean number of years of




mathematics teaching experience of the move effective teachers is
greater than that of their less effective pears., The reverse is
true, however, of the index based on mathematics courses and

grades, When a median test is applied both of these differences
fade out.

3. The average amount of time spent in preparation for
teaching is almost identical for the criterion groups. The
criterion groups also express about the same level of need for
additional training in mathematics,

-

4., From the data presented in thig chapter there are only
weak indications that procedures in making assignments, explaining
new material, conducting learning and thinking experiences rele=~
vant to previously assigned material, and evaluating and responding
t» student performance make a difference in teacher effectiveness.
There are consistent, per asive, and frequently significant
indications that the more effective teachers give their students
more structure and guidance than do tlLeir less effective
colleagues, They still give them a great deal of freedom to
discover, apply, and search for new combinations.

5. There are also only weak indications of differenmces in
the reports of the most and least effective teachers in their

observed evidences of interest, motivation, curiosity, learning,
and thinking.

6. Pupil perceptions of their learning and thinking activities
show somewhat more difference than do the reported perceptions of
their teachers., We find in these differences reflections of the
greater degree of structure given by the more effective teachers.
There are weak evidences that the pupils of the less effective
teachers compared with those of their more effective colleagues
ask more questions; more frequently discover errors in the
solutions of classmates, teachers, textbooks, and other authorities;
more frequently suggest ways of improving the effectiveness of the
functioning of the class; more frequently discover new relatiomships;
more frequently find a diversity of solutions; more frequently give
up cld approaches and discover new ones; and more frequently discuss
class work outside the classroom. At first glance one might
interpret these differences as indicators of a greater degree of
creative or divergent thinking on the part of the pupils of the
less effective teachers., One might explain this phenomencn
on the rationale that this type of learning is not rewarded by
the rather traditional type of achievement test used in this study.
One will also note that the pupils of the less effective teachers
tended to report a higher frequency of reading and studying both
assigned and unassigned material.relevant to their mathematics courses.




By synthesizing these findings one would guess that since the
less effective teachers do not give their students enough
structure, they are forced as a result to rely more upon both

their reading as well as upon the more divergent kinds of
behavior listed above,

7, The students of some of the least effective teachers
who also failed to submit logs and productive thinking problems
glve a very grim picture of their teachers. This dramatizes one
of the limitations of the present study and makes one wonder if
the results might have been clearer and more significant if
responses could have been obtained from all teachers.

8. The criterion groups did not differ on the responses of
students to the Minmesota Pupil Attitude Inventory and the differ-
ences in the observed classroom behaviors of the criterion groups
were weak and not significant statistically.




Chapter 5

RESULIS OF 1961«62 STUDY

Selection of Criterion Greeps

For mnst of the teacher characteristics explored in the
1961-62 study, analyses were conducted for the same two sets of
criteria used in the 1960~61l study. Since the vasults are
essentially the same for the two sets of criteria, no attempt
will be made in this chapter to present results separately for
them. The results presented herein, with one exceptiom, will
be based on comparisons of the criterion groups formed by
selecting the upper and lower thirds at each grade level on the
g and max. indexes for 1961-62, At the end of the 1961~62 x
term complete criterion data were available for 63 subjects.,
Of those ranking in the upper and lower thirds of the criteriom,
there were relatively complete sets of logs available for 16 of |
the most effective and 17 of the least effective teachers.
Although complete data were available on some teachers for ome
year and not for another, there was some but not a high degree
of consistency between those in the "Most Effective" and 'Least
Effective" criterion groups for the two years. In fact, a few .
teachers in the "Most Effective" group in 1960~61 were iam the
"Most Effective" group in 1961-62 and vice versa.

Experience, Courses and Grades, and Professional Participation

It will be recalled that prior to the initial selection of
teachers to field test the SMSG materials, teachers wishing to
participate submitted applications, These applications contained
information concerning mathematics teaching experience, under-
graduate mathematics courses and grades, graduate mathematics
courses and grades, and participation in professional mathematics
organizations, Official tramscripts of courses and grades were
also obtained. The means and standard deviations on each of
these qualification indexes are presented in Table 5,1 along
with teratios of the differences in means. Again, it appears
from the data presented here that mathematics teaching experience,
undergraduate and graduate courses and grades, par:icipation in
professional mathematics organizations, and professional contribu-
tions do not differentiate the most and least effective teachers
in this situation. The results om the first four variables are
all in favor of the most effective criterion group and some of
them are quite sizeable, The variation within groups is so
great, however, that none of them approach statistical significance
at the ,05 level of confidence.,
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Table 501

Comparison of Means on Experience, Courses and Grades, and
Professional Participation of Most and Least Effective 1961-62

Teachers
- Most Effective Least Effective Level

Variable No. Mean S, Dev. No, Mean S, Dev. te-ratio Sig.
Experience 15 53.9 6.5 17 49,3 5.9 0,53 NS
Undergraduate»Courses

and Grades 15 93.6 8«4 17 9203 8.3 0.12 NS
Graduate Courses and o o
Grades 15 S54.7 12,3 17 34,5 9.4 1,30 =.20
Participation in Pro-

fessional Mathematics

Organizations 15 51.3 11,6 17 31.3 6.8 1.49 =15
Professional .

Contributions 15 10.9 3.9 17 24,5 21,2 ~0,63 NS
Total Qualifications

Index . 15 265,3 21,3 17 229,9 33.7 0.89 NS

The application of the median test is applied to the data
on the first four variables in Table 5.2. The results here are
even less impressive than those obtained by comparing the means,
Thus, this study can be added to a lomg list of others that fail
to show length of teaching experience, courses and grades, and

professional participation as a successful predictor of teacher
effectiveness,

Productive Thinking in Monthly Reports

Instead of completing the daily log checklists and a
different productive thinking problem each month, the 1961-62
teachers were asked to make monthly reports based on the
productive thinking problems relative to their most and least
successful lessons of the month and to list alternative ways of
teaching some mathematics concept studied that month, These
reports called for the subject to give indicators by which the
lesson selected as most successful could be considered successful




Table 5,2

Comparison by Median Test of Experience, Courses and Grades, and

Professional Participation of Most and Least Effective 1961-62

Teache.s

Experience Undergraduate Courses and Grades
Most Least Most least
Effective Effective Total Effective Effective Total
Above
Median 7 9 16 8 8 16
Below
Median 8 8 ' 16 7 9 16
Total 15 17 32 15 17 32
Median = 49,8 Median = 87.5
X2 = 0,00; not significant X£ = 0,00; not significant
Graduate Courses and Grades Participation in Organiz «ions
Most Least Most Least

Effective .Effective Total Effective Effective Total
Above
Median 9 7 16 9 6 15
Below
Median 6 10 16 6 11 17
Total 15 17 32 15 17 32
Median = 31.8 edian = 32
X2 = 0.,5019; not significant X2 = 1,0870

and then to advance hypotheses concerning the factors responsible for
this success, Similarly for the least successful lesson, he was asked
to list indicators for judging the lesson unsuccessful and to




formulate hypotheses concerning the causes of the lack of success.
The third report called for the subject to list alternative ways
known to him for teaching ome of the concepts studied that month
and then to produce as many other alternative ways as he could.

In analyzing the data, the first major problem was to
identify the ideas that were repeated in the reports, in some
cases in all nine of them. It was then possible to determiie the
total number of indicators produced by each subject and the
number of different omes produced., The hypothesized causes were
broken down fuxther according to the locus of the blame: teacher,
student, material, or the situation. The following are examples
of responses falling into each of these four categories:

Causes of Success

- Teacher:

My own feeling of ease with the topic.

I gave them practice exercises to determine whether
relations are functioms,

I gave a good introduction starting out with...

I used a cosine model to showeaes

I used tables in a step~by-step procedure,..

My clumsy explanation. I used breakfast food (Cheerios)
and wires, Cheerios are points and wires are lines
and we constructed a plane.

Student:

They are all college competent,

Students' knowledge of exponents makes conversion to the
use of base 2 somewhat easier,

They were pleased with the accuracy -f their results
and this motivated them,

Material:
This is a wonderful unit to teach'

Mechanical problems never present much difficulty.




The material presents a large number of examples.

The logical sequence and the discovery aspect of the
exercises,

The presentation in the text was very good.

Situatiou:

They were rested after Easter vacation,
The class is held in the morning.
These students have had SMSG before and this makes it

easier,

Causes of Lack of Success

Teacher:
My own feelings of inadequacy with che topic.
My preparation had not been adequate.

The teacher attempted to condense materials too
rapidly and thereby caused confusion.

The lack of success was all my fault; we should have,..

My lack of sufficient examples from their lives to
demonstrate the natural logic and beauty of Geometry,

Student:
Students were not interested and did not listen,
Students had not read their assignments,

Students coul: r:: .ssimilate the materials at this
rarid rate,

Students do not clearly understand assigned problems
unless an example is given for every problem.
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Material:
Material in the text is too concentrated.
Some theory of equations is lacking.

Too many unexplained '"why's" in the text and students
are not satisfied with the text discussion,

The concept of == is like dropping a bomb == too sudden
with no lead-on into the new concept,

Situation:

Due to shortness of time (end of school year)...
They were fatigued and had just come from a pep rally.
The period was cut short because of a pep rally.

Since this senior class has had no SMSG experience
prior to this year...

The means and standard deviations of the total number of
indicators and hypothesized causes and the means and standard
deviations of the number of different indicators and hypothesized
causes of success and failure are presented in Table 5.3, It will
be noted that there is little difference between the criterion
groups on the total number of indicatoxs znd hypothesized causes
of either the successes or failures of lessons. The least
effective teachers, however, did produce a significantly larger
number of indicators of success than their most effective colleagues.
The amount of repetition or duplication is quite high in the repcorts
of the less effective teachers., This tremnd is consistent in all
four cases and is statistically significant in all cases at the

+01 level or better, as indicated by larger numbers of different
indicators and causes.,

Table 5.4 presents a breakdown of the source or locus of the
causes advanced by the members of the two criterion groups for
the relative success of the lesson cited each month. These
differences are quite striking and are in all instances statisti-
cally significant., The more effective teachers made the teacher
and the students the locus of the causes they hypothesized,
while their less effective peers gave the credit to the materials
or the situation. In other words, it seems that the more effec~-
tive teachers see teacher intervention and pupil response as
prime factors in successful teaching and learning, The less
effective teachers, on the other hand, seem to place their

dependence upon the materials. The situation is mentioned rarely
by either group.
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Table 503

Mean Number and Variety of Indicatovs and Hypothesized Causes of
Success or Failure Produced by 1961«62 Teachers and Tests of
Significance of Difference

Most Effective Least Effective ~ Level
~ Variable No. Mean S. Dev, No. Mean S, Deve t~ratio Sig.
Number of Indicators
of Success 16 22.9 6.69 17 24.8 8,08 6031 .001
Number of Different
Indicators of
Success : 16 10.8 5,87 17 6.6 2,95 5.80 «001
Number of Hypothe-
sized Causes of
Success 16 19,7 9.78 17 19.9 7.02 0.60 NS
i
Number of Different
Hypothesized
Causes of Success 16 10.4 6.80 17 7.3 5.60 3.63 ‘;:01
Number of Indicators ‘
of '"Failure" 16 18.8 5.97 17 19.2 8,21 0.46 NS
Number of Different
Indicators of
"Failure" 16 8.9 4,03 17 5.6 3,82 15.36 .001
Number of Causes of
"Failure" 16 18.0 8,95 17 16.1 6.73  1.87 <,10
Number of Different
Causes of "Failure" 16 8.6 5.62 17 4.5 '1.66 20,00 43901
Table 5.4
Comparison of Basié Sources of Hypothesized Causes of Success of
Most and Least Effective 1961=62 Teachers
Source or Locus Most Effective Least Effective Significance of
of Cause Number Percent Number Percent Difference
Teacher 130 42 102 30 £_401
Students 96 30 74 22 L <01
r Materials 79 25 138 41 { .01
Situation 10 3 24 7 & #05
Total 315 100 338 100 -ocnm

Overall Chi Square = 38,868; df = 4; significant at<::001
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Table 5.5 presents comparable data for the hypothesized
causes for the relative lack of success of the lessons cited
in their monthly reports, Again, it will be seen that the more
effective teachers see teacher intervention as an important
factor in unsuccessful teaching-learning experiences. Propor=
tionately, the more effective teachers cite teacher respomsibility

Table 5.5

Comparison of Basic Sources of Hypothesized Causes of Relative
Failure of Most and Least Effective 1961~62 Teachers

Source or Locus Most Effective Least Effective Significance of

of Cause Number  Percent Number _ Percent Difference
Teacher 102 36 37 12 4«01 |
Students 65 23 83 31 (}01 |
Materials 103 36 102 38 NS f
Situation 17 5 52 19 <01

Total 287 100 274 100 cm——

Overall Chi Square = 203,636; df = 4; significant at {.001 level

three times as frequently as do their less effective colleagues.
This difference is statistically significant at better than the
«01 level of confidence. One of the most interesting facecs of
these data is that while the more effective teachers credit
students with the success of their most successful lessons more
frequently than their less effective peers, they less frequently
blame students for the lack of success of their least successful
lessons, The two groups of teachers cite the materials as being
faulty with about equal frequency. The less effective teachers,
however, blame the situation about three times as frequently as
do their more effective peers,
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It is believed that the variety of different indicators and
hynothesized causes produced by the subjects in these monthly
reports provides a good measure of their flexibility in teaching.
It was hypothesized that the more effective teachers would have
available a wider repertoire of skills and techniques and that
this would be represented in the flexibility of their thinking
as measured by the number of different indicators and hypothesized
causes produced, The results of this analysis is presented in
Table 5.6. It will be noted that in all four instances that a
higher proportion of the ideas »f the more effective teachers were
different than was found for the less effective ones, In general,
about one-half of the ideas produced by the more effective
teachers were new, while between two-thirds and three~fourths of
those produced by their less efferntive peers were repetitions of
ideas already presented by them.,
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Table 506

Comparison of Percentages of Different Indicators and Hypothesized

Causes of Successful and Unsuccessful Lessons of Most and lLeast
Effective 1961-62 Teachers

Most Effective Least Effective Level
Variable Total Different Percent Total Different Percent Sig.
Indicators of Success 367 174 47 422 112 27 .01
Causes of Success 315 166 53 338 123 37 (01
Indicators of Failure 301 143 48 327 95 29  LO1
Causes of Failure 287 138 48 274 76 28 <01

A somewhat similar concept is involved in the analysis of
the data derived from the alternative teaching methods produced
for teaching a particular concept each month, The data resulting
from this analysis are presented in Table 5.7. Again, there is
a strong tendency for the more effective teachers to produce a
greater number of different ideas than their less effective omes.

The difference is statistically significant at better than the
«001 1level., ‘ '

Table 5.7

Comparison of Number of Different Methods Proposed for Teaching
Mathematical Concepts Produced by Most and Least Effective
1961-62 Teachers

Most Effective least Effective Level

Variable Number Mean St. Dev. Number Mean St. Dev. t=ratio Sig.
Different Methods of

Teaching Concept 16 8,94 8.31 17 4.46 4.84 8479 /.001

Student Perceptions of Teachers, School, Class, and Materials

It will be recalled that in the spring of 1962, both an SMSG
class and a non=-SMSG class of each teacher was asked to complete
a 64=item questionnaire concerning their attitudes towards or
perceptions of their teachers and their methods of teaching, their
school, their classmates and their class as a group, and of the
instructional materials. Analyses were made both for separate
items and for items clustered according to the four categories
(teacher, school, materials, and class).
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The straight:forward analysis comparing the responses of
the pupils in the SMSG classes of the most and least effective
teachers is presented in Table 5.8. In interpreting the data
presented in this table, it should be pointed out that items
were gscored in such a way that the higher the score the more
favorable is the response, regardless of whether the item is
worded negatively or positively,

Table 5.8
. Comparison of Responses of Students of Most and Least Effective
' 1961-~62 Teachers on Items of Attitude Inventory
Most Effect, Least Effect, Level
Item Mean S.Dev. Mean S.Dev. teratio Sig,
l. This teacher helps us enjoy mathe~- |
matics, even if we are not very good ;
at mathematics. 3.96 0.93 3.38 1,08 6,397 (001
2. My teacher has encouraged this class
to think of original solutioms to
mathematical problems, 4,03 0,88 3.65 1,00 4.469 (/.001
3. In this class we do not pay
attention. 3.81 1.08 3952 1.14 2.830 001
4. This teacher encourages us to make
guesses at answers before we work
-] them out, 2,45 1,26 2,23 1.12 1.939 .06
5. This teacher tries to f£ind out
anything which keeps us from
. understanding our work, 4,10 1.08 4,06 1,03 0.410 NS
5. My teacher has encouraged this class
to discover relationships between
two of more ideas, concepts, or
system of symbols. 4,29 0,75 3,90 0.89 5.285 /,001
7. This teacher praises the class for
good work, 3,87 0,80 3.14 1.03 8.806 /,001
8. This teacher enjoys discussing
mathematics with us in class, 4,51 0,61 4,18 0,81 5.151 /.001
9. This school has semsible rules which
are easy for most students to obey, 3.93 1,14 3,45 1.35 4,290 43001
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Table 5.8 continued

Most Effect, Least Effect. Level
Item Mean S.Dev. Mean S.,Dev. t~ratio Sig.

10. The textbook we use has problems
which help us to try different but
correct solutioms to problems., 4,03 0.80 3.67 0.9 4,603 <.oo1

11, In this class the students are not
very interested in having everyone
understand the material, 3.66 1.09 3,36 1.06 3.072 01

12, My teacher has encouraged this class
! to think for itself at all timese. 3,77 1,05 3,59 1,02  1.873 <<-10

13, In this class we have one of the |
most unccoperative classes I can '
think Ofo 4.30 0.98 4.05 1.04 2.800 001 i

14, The textbook we use has helped us to
get a good understanding of mathe=~ _
matics. 3.70 0.98 3015 1.24 5.15" .001

15, In this class we like mathematics, 3,88 0.8 3.30 1,06 6.721 001

16, This school has a great deal of re-
source materials for extra study. 3.66 1,07 3,52 1.09 1.385 NS

17. This school is not very well cared

for and I comsider it an unattrac=-

tive place for the majority of its
iﬁ students. 4,61 0.79 4,22 1,10 4,525 /.00l
|

18. This textbook could not be blamed if
we sometimes do not understand mathe~
matics. 3,17 1.22 2.97 1.25 1,845 <.10

19, My teacher has encouraged this class
to think of unusual but correct
solutions to various problems, 3.29 1,09 3.24 1,01 0,610 NS

20, This teacher has encouraged us to
think of reasons for our errors. 4,14 0,82 3.88 0,78 3.509 001

21, This school has a staff which is _
interested in the school's welfare, 4,09 0,81 3.92 1,00 2.069 .05

22, This school would not be my cholce
if I could choose my school freely, 3.94 1,25 3.80 1.33 1,213 NS




Table 5.8 continued

Item

Most Effect. Least Effect,

Level

Mean S.Dev, Mean S.Dev.  teratio Sig.

23, The textbook we use contains problems

which encourage us to think for oure

selves, 4,09 0,84 3.84 0.9 3.156¢,‘Qoo1
24, 1In this class we like to talk about

math even when we are not in class. 3,09 1,12 2,49 1.20  5.775 4.001
25, My teacher has encouraged this clase

to ask questions just out of curiosity. 4,01 0,91 3,68 1.13 3.616 /.001
26, In this class we have one of the most

conscientious and hard working classes

in the school, 3.26 1,08 2.38 0.87 9,746 /.001
27. My teachier has encouraged this class to |

make up problems of our own, 2,93 1.10 2,64 0.95 3,053 ‘.001
28, In this class we come up with good ideas

for solving problems, 3.88 0.81 3.43 1.01 5.454 (/ .001
29, The textbook we use even helps us to

"work ahead" of the teacher when we

want to, 2,98 1,20 2,59 1.18 3.625 /.001
30. This teacher makes the lessons interesiing

for this class, 3.80 1,05 3.12 1.20 6.668 /.001

: [ 4

31, My teacher does not encourage this class

to ask questions concerning our learning

difficulties, 4,38 0.8 4,22 0,87 2,093 .05
32, This teacher wants us all to do as well

as we can on our examinations. 4,73 0.46 4,51 0,99 4,291 ‘<:001
33, This teacher has encouraged this class

to think of unusual uses for mathematics

in real life. 3,42 1,04 3,12 1.03  3.234 Qo1
34, This teacher encourages us to attempt

to solve problems even if we make

mistakes. 4.30 0,68 4,07 0.74 3,514 Z,001
35. My teacher has encouraged this class to

work out all kinds of possible solutionms,

applications, and principles in mathe~

mtics. 3092 0085 3Q59 4.004 0001

0.94




Table 5.8 continued

Most Effect, Least Effect. Level

Item Mean S.,Dev. Mean S.Dev. t-ratio Sig,
36, In this class I liie solving problems _

with my classmates, 4,05 0,82 3.62 1.14 4,851 <<001
37. This teacher is very friendly towards

this class, 4,40 0,70 3,79 1,07 7.695 .001
' 38, This teacher tries to make sure that

we all understand our work. 4,37 0.85 4.22 0.82 1,958 <.05
39. The textbook we use contains exercises

which are not very interesting to work

out, 3.28 1,24 2,67 1,23 5,476 ( .001
40, This school is helping the majority of

students become good citizens, 4,25 0,68 4,06 0,87 2,729 .01

41, This school is organized to help
students in as many ways as possible, 4,18 0.83 4.03 1,04 1,875 <10

42, This school offers extra learning
facilities which include a library,
audiovisual aids, etc. 4,48 0,59 4.28 0.78 3.276 .01

43, My teacher has encouraged this class
i to discuss our work with other people
outside of class, 3,16 1.03 3,03 1.06 1.313 NS

44, This school does mot help students
| to develop their interests and
abilities, 4,36 0,77 4.19 0,93 2,279 <.os

45, My teacher has encouraged this class
to find errors or defects in solutionms
proposed by teacher, textbook or
classmate, 3.8 1,02 3,68 0,99 1.741 .10

46, The textbook we use could be much
improved upon. 2,73 1,20 2,47 1,13 2,522 (<05

47. The textbook we use helps us to under«
stand points we did not quite under~
stand during CIaSSQ 2087 1019 2039 1.11 40559 0001

48, My teacher does not encourage this
: class to think of original mathematical
problems for ourselves. 3.47 1.10 3,21 0.99 2,759 Qm
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tTable 5,8 continued

Most Effect, Least Effect., Level

Ttem _ Mean S.Dev, Mean S.Dev. t~ratio Sig.
49. My teacher has encouraged this class

to read or study unassigned material 3.6 1,21 3,59 1,14 0.081 NS
50, This school offers its students a wide

range of interesting activities in

which they can participate. 4,30 0,82 4,07 1,08 2,680 <f01
'51. In this class I get some satisfaction

at the end of a math period because -

we get things done, 3,50 1l.14 2,95 1,2% 5,040 /.001
52, This teacher loves mathematics, 4,51 0,69 4,24 0,88 3.785 /.001
53. My teacher has encouraged this class

to give up old approaches and think

of new ones to solve problems, 3.81 0,98 3.75 0.9 0.695 NS

54. This teacher tries to be fair to every-
| one in the class. 4,37 0,73 3.93 0,96  5.732 <}oo1

55. This teacher helps us profit from our
miStakeS. 4.21 0.71 3.88 0.84‘ 4.734 0001

56. This school will do all it can to
help any student in need of help. 4,14 0,82 3,91 1.06 2.646 .01

' 57. This textbook is hard to understand, 2.99 1,28 2.40 1.23 5.203 .001

58. 1Imn this class, I am helped to under-
stand new mathematical ideas because

of everyone's efforts to work well, 3,64 0,93 3,13 C.98 6,010 [,001

59. This textbock has diagrams and illuse~
tratious which help us to understand
the material, 3,80 1.01 3.39 1,13 4,197 [,001

60, My teacher has encouraged this clase
to work out and have our own answers
to problems, 3.94 0.78 3.71 0.87 3.068 (.001

61, This teacher encourcges us to spot
our own mistakes, 4,20 0,65 3,87 0,79 5.119 {001

62, This school does not make me feel
proud to be one of its students. 4obl 0,84 4,27 0,96  1.809 <<1o
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:Table 5.8 continued

Most Effect., Least Effeckt. Level
Item Mean S.Dev. Mean S.Dev, teratio Sig.
63. The textbook we use has not helped
us to like mathematics. 3,52 1.16 2.92 1.22  5.588 <.001
64, The textbook we use is full of inter~
esting and important things to do. 3.25 1.22 2,71 1,18 4,894 <°_oo1

First, the number of items that yielded differentiations,
all in favor of the more effective teachers, is quite impressive.
Forty-seven of the 64 items (about three=fourths) yielded differ-
entiations at bétter than the .01 level of confidence, Only
seven of the items (not quite 11 percent) failed to yield
differentiations at the .10 level of confidence or better.

The data become more illuminating when we bring in the
responses of the pupils in the non-SMSG classes or classes
using the traditional materials for their grade levels, This
gives us a 2 by 2 layout experimental design, involving two
criterion groups of teachers (Most Effective and Least Effective)
ard two sets of instructional materials (SMSG and Conventional).
The design with the number of students in each cell is indicated

below:
SMSG Materials Conventional Materials
Upper Third
Teachers : 276 188
Lower Third
Teachers 221 212

Three hypotheses for each of the four categories of items seemed
to be cf interest here. They are:

1., 1Is there a significant difference between the attitudes
or perceptions of the students taught by the teachers
with the two levels of effectiveness?

2. Does the treatment applied (instructional materials
used) have anything substantial to do with the students'
attitudes or perceptions?

3, 1Is there an interaction between the kind of text materials
used and the effectiveness of the teachers, insofar as
can be inferred from students' response to the Attitude
Inventory?
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In the remainder of this section, the three null hypotheses
related to the above will be examined for each of the four areas
of attitude or perception. Individual items will be considerxed
first and then the groups or categories of items will be analyued
and discussed. The data resulting from the tests on individual
items are presented in Table A,.l.

Items Related to the Teacher and His Methods of Teaching

It is of interest to note that except on one of the thirty
items in the Teacher and Teaching Method category, at least ome
significant difference was found, and that, no matter whether
SMSG or conventional materials were used, the more effective
teachers were differentiated from the least effective ones on
twenty-six of the thirty items. These differences are quite
varied in nature, The effective teachers were characterized as
encouraging their students:

to think of original solutions to mathematical proble ..
(Ltem 2),

to make guesses at answers before they worked them ouvc
(Item 4),

to discover relationships between two or more ideas,
concepts, or systeme of symbols (Item 6),

to think of reasons for errors (Item 20),

to make up problems of their own (Item 27),

to ask questions concerning their learning difficulties

(Item 31),

to think of unusual uges for mathematics in real life
(Ivem 33),

to attempt to solve problems even if they make mistakes
(Item 34),

vo discuss their work with other people outside of
clas. (Item 43), :

to ask questions just out of curiosity (Item 25),

to give up old approaches and thick of new onmes to
solve problems (Item 53),

to work out all kinds of possible solutions, applicatioms,
and principles in mathematics (Item 35),

to find errors or defects in solutions proposed by the
teacher, textbook, -or classmate (Item 45),

to think of oxiginal mathematical problems (Item 48),

to work out and have their own answers to problems
(Item 60), and

to spot their own mistakes (Item 61).




The more effective teachers differed from the less effective
ones in praising the class for good work dene (Item 7), in
enjoying the discussion of mathematics with students in the
class (Item 8), in wanting all their students to do as well as
they could on their examinations (Item 32), and in trying to
make sure that all the students understand their work (Item 38).
They uare perceived as trying to be fair to everyone in the
class (Item 54), helping students tuv profit from their mistakes
(Item 55), as being friendly towards the class (Item 37), and
as making the lessons very interesting (Item 30)., They were
also seen as helping students enjoy mathematics regardless of
how good the students are at mathematics (Item 1). And,
lastly, they were perceived as loving mathematics (Item 52).

However, the most and least effective teachers were not
perceived as being different in encouraging the class to read
or study unassigned material (Item 49), to think of unusual
but correct solutions to various problems (Item 19), and to
think for themselves at all times (Item 12), They did not
differ in perceptions of the teacher as trying to find out things
that may keep students from understanding their work (Item 5).

In testing the hypothesis related to the two types of
texts (SMSG and conventional), it was found that there are
statistically significant differences on one~third of the
items, The SMSG students more frequently than students
using the conventional materials thought that their teachers
encouraged them to read and study unassigned material (Item 49),
to think of unusual but correct solutions to various problems
(Item 19), to discuss their work with other people outside the
class (Item 43), to ask questions out of curiosity (Item 25),
and to give up old approaches and to think of new omes to solve
problems (Item 53).

Similarly, the SMSG students differed significantly from
their counterparts using conventional materials in thinking
that their teachers tried to find out anything that might
keep them from understanding cheir work (Item 5) and that
their teachers love mathematics (Item 52),

There were also a few unexpected findings related to
perceptions of teacher behavior and the use of the two types
of texts, Students taught by the conventional texts rated
their teachers more highly than their SMSG counterparts on being
friendly towards the class (Item 37), making ihe lessons more
interesting (Item 30), and helping students enjoy mathematics,
even if the latter were not very good at it (Item 1).




Thus, on ten of the thirty items in this category, the
type of text materials was associated with differences in the
attitudes of students in some way. As described above, in
discussing hypothesis ocne, on seven of these ten items signifi-
cant differences occurred batween the attitudes or perceptions
of students taught by the most and least effective teachers,
These items are: 1, 25, 30, 37, 43, 52, and 53,

On two items, highly significant interactions were found
between the effectiveness of the teachers and the type of text
materials used. These items are 52 and 53. Item 52 deals with
the teacher's love for mathematics. It appears that the least
effective teachers exhibited their love for mathematics more
clearly when they used the conventional texts than when they
taught the SMSG material, The reverse was the case with the
most effective teachers who were perceived by their students
as loving mathematics more clearly when they used the SMSG
texts than when they used the conventional texts. This suggests
that the least effective teachers may not have been flexible
enough to adapt their teaching to the new materials.

Similarly, on Item 53, "My teacher has encouraged this
class to give up old approaches and think of new ones to solve
problems", the least favorable attitude was found among the
students taught by the least effective teachers through conven-
tional texts, It is understandable that the least effective
teachers would fail, comparatively speaking, to encourage
students to give up old approaches and think of new ones,
especially when they are using the conventional texts that do
not emphasize this type of approach. T

Lastly, we come to the only item in this group of thirty
on which no significant difference was found on any of the three
hypotheses examined here. This Item 12, "My teacher has
encouraged this class to think for itself at all times." It
ma~ have been that the phrase "at all times" was ambiguous and
seemed to claim too much credit for the teacher.

Items Related to the School

There are twelve items in the Inventory related to the
school. Their main function was to show whether the attitudes
of students taught through the two kinds of text materials and
by teachers at tiuc two levels of effectiveness would become
generalized to the school as a whole. The implicatioms of such
generalized attitudes can be far=reaching, if they can be
demonstrated, The picture emerging from the data . heartening.
There were five items out of twelve on which none of the three
null hypotheses were rejected, Let us look at these hypotheses
in the light of the data one by ome,
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The attitudes of the students of the most effective teachers
differed significantly from those of the least effective omes
on five items, The students of the most effective teachers
expressed more favorable attitudes than those of the least
effective teachers on school rules (Item 9). They also thought
more favorably of the attempts of the school to help the majority
of its students to become good citizens (Item 40), to develop
the interests and abilities of students (Item 44), and to offer
students a wide range of interesting activities (Item 50).
The students of the most effective teachers also differed in
thinking more favorably of the degree to which the school is
well cared for and its attractiveness to students.

Irrespective of the effectiveness of the teachers, students
expressed equal degrees of pride in their school (Item 62) and
thought equally well of the learning facilities offered by the
school (Item 42), Along with the teachers' effectiveness, we
can also consider the use of the SMSG materials on the remaining
five items, on which none of the hypotheses was rejected. The
results show that irrespective of the kind of text material used
and the level of teacher effectiveness, students did not differ
in their attitudes or perceptions concerning the resource
materials in the schools for extra study and research (Item 16),
nor did they do so about the interest of the staff imn the students'
welfare (Item 21), about the school's being organized to help
students in as many ways as possible (Item 41), and about the
tendency of the school to do its best to help any student in
need of assistance (Item 56)s A closer look shows that the
immediately preceding three items are quite close in their attitude
content and it is quite natural to expect similar results on them.
It is also gratifying to note that significant differences were
not found in regard to the students' choice of schools, if allowed
to choose freely (Item 22),

The hypothesis about the differences between the attitudes
of the students taught through SMSG materials and conventional
materials was rejected on two of the twelve items, Students
taught through SMSG materials differed from their counterparts
in their estimate of how well the school is cared for and how
attractive a place it is (Item 17), and in their expression of
pride in the school (Item 62),

There was a significant interaction between the kind of
text materials used and teacher effectiveness on two items, Omn
Item 62 (This school does not make me feel proud to be one of
its students), students taught by the most effective teachers
using SMSG materials or by the least effective ones using convene
tional texts expressed more favorable attitudes than the other
groups. One possible inference from this is that the least
effective teachers could perhaps handle the conventiomnal material
more skillfully than they could handle the SMSG materials, and
vice versa. However, why there should be a significant interaction
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on Item 42 (This school offers extra learning facilities) is

not easy to understand. It may have been that the least .
effective teachers are better oriented to and exploit more
thoroughly the extra learning facilities of the school, while
the most effective teachers focus their attention on materials
geared to the SMSG texts,

Items Related to Materials

There were twelve items in the Inwentory that were related
to the materials used by the teachers., For these items, the
reasonable expectation is to fiad differences for both teacher
effectiveness and type of material, It is interesting to note
that significant differences were actually found on eleven
items on the hypothesis concerning differences in teacher '
effectiveness and on ten concerning differences associated with
the two types of text materia},.

From the results it would appear that the most effective
teachers were significantly different from the least effective
ones in teaching with the two different types of texts in such
a way that the students of the most effective teachers felt more
encouraged than did their counterparts to think for themselves
(Item 23), to "work ahead" of the teacher when they wanted to
(Item 29), and to try different but correct solutions to problems
(Item 10), and to attain a good understanding of mathematics
(Item 14), Also, the first category of students differed
significantly from the second in thinking that the two types of
texts were full of interesting and important things to do
(Item 64), helped them to understand points they did not quite
understand during the class session (Item 47), and had diagrams
and illustrations that helped them to understand the material
(Item 59),

Again, the students of the most effective teachers were
less inclined to think that the two types of texts contained
exercises that were not very interesting to work out (Item 39),
that the texts could be greatly improved (Item 46), that the
materials were hard to understand (Item 57), and that the text
did not help them like mathematics (Item 63),

Let us consider now the differences associated with the
two different kinds of texts, Of the twelve items, there are
significant differences for ten. Students thought equally well
about finding encouragement to think independently from the
problems in the two types of text (Item 23), and also about the
help they could get from the text in "working ahead" of the
teacher if they wanted to (Item 29). Otherwise, the students
taught with the SMSG texts expressed significantly more
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favorable attitudes than did those not so taught on only one
item, in thinking that the text helped them to try different
but correct solutions to problems (Item 10), Of the remaining
nine items, the reverse was the case.

Students taught by the conventional texts showed signifi~-
cantly more favorable attitudes than their counterparts
concerning their texts in the following respects:

Helped them get a good understanding of mathematics

E (Item 14).

' Contained very interesting exercises (Item 39).

Did not need much improvement (Item 46).

Was easy to understand (Item 57),.

Helped them to like mathematics (Item 63).

Was full of interesting and helpful things to do (Item 64).

Helped them to understand points they did not quite under-
stand during the class session (Item 47).

Had diagrams and illustrations that helped them understand
the mathematics (Item 59).

Students should not be blamed if they sometimes did not
understand mathematics (Item 18).

The general impression that one obtains from these findings is
that the SMSG texts have failed to create a more favorable
impression on students than the conventional texts and need
further improvement, '

. On the third hypothesis concerning the interaction between
the two kinds of texts and level of teacher effectiveness,
; significant interaction occurred on two of the twelve items. On
; them, the least favorable attitude was found among students
t taught by the least effective teachers through SMSG texts. One
» of these items (No. 47, The textbook we use helps us to under=-
l stand points we did not quite understand during class.) is general
|
|
|
|

in nature. Responses to this item showed that students taught
by the least effective teachers and with the SMSG materials felt
more strongly than other students that the text did mnot help
them understand unclear points, On the other item (No. 59), the
same students rated comparatively low the help they received
from diagrams and illustrations. It should be noted, however,
that the early edition of the SMSG texts contained few diagrams
and illustrations.

Items Related to Generalization of Attitudes to the Class

On the first hypothesis concerning differences in attitudes
or perceptions of the class as a group, it is interesting to note
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that on all ten items in this area the QZZEZatsng the most
effective teachers showed significantly more favogable attitudes
than did those taught by the least effective ones, Specifically,
the former group was differentiated from the latter in feeling
that their class paid attention (Item 3), took interest in
having everyone understand the material (Item 11), was the most
cooperative (Item 13), liked mathematics (Item 15), and talked
about the subject even outside class (Item 24). The students
expressed a liking for solving problems with their classmates
(Item 36) and were thus helped in understanding new ideas (Item
56), derived a sense of satisfaction and accomplishment at the
end of a mathematics period (Item 51), and came up with good
ideas for solving problems (Item 28). The former category of
student also felt that the class wsas very conscientious and
hard-working (Item 26).

On the second hypothesis, however, quite a different
Plcture emerged, Only on two of the ten items relevaat to
students' attitudes concerning their classes are there statw
istically significant differences. While students using the
SMSG materials thought that their classes were exceptionally
conscientious and hard-working (Item 26), those using the
conventional materials derived a greater sense of satisfaction
and accomplishment at the end of the class (Item 51). Apparently
it seems that progress through the SMSG texts is comparatively
slower and less satisfying in the judgment of students.

Coming to the third hypothesis, we find again that only on
two of the ten items is there significant interaction., Consis-
tent with the general pattern witmnessed thus far, the students of
the least effective teachers taught through the SMSG texts
showed the least favorable attitude in regard to coming up with
good ideas for solving problems (Item 28) and on their estimates

of the conscientiousness and hard-workingness of their classes
(Item 26),

Items Considered in Four Categories as Groups

Thus far, the results presented from the attitude inventory
have been based upon individual items in each of the four cate=
gories, To analyze the overall results of all of the items in
a single category, two-way analyses of variance were performed,
using the means on each of the items of a particular category,
forgetting the within~cell variance for each of the four cells.

For the four categories of items, the results are presented in
Table 5.9,




Table 5.9

Means and F-Ratios for All Items of the Student Attitude Inventory
in Each of Four Major Categories for Most and Least Effective
1961=62 Teachers

Means Fe=ratios
Most Least Degrees of Teacher Kind of
Categoxry Effective Effective Freedom Effectiveness Text Interaction
Teachers 3.94 3.67 1,116 9,12% 0.07 0.00
School 4,19 3.98 1,44 4,39% 0.59 1.37
Materials 3.40 3.03 1,44 7.24* 3.81 0.03
Class 3.72 3.27 1,36 8.,28% 0.48 0.22

* Indicates statistical significance at the .05 level or better

The really important observation that one can make concerning
these results is the clear and comsistent indication that the
effectiveness of the teacher has a great deal to do with the
attitudes and perceptions of students. This brings into bold
relief the importance of improving the effectiveness of the
least effective teachers. This does not, however, imply that
nothing can or should be done by the most effective teachers to
improve their effectiveness. Improvement of thelr effectiveness
also deserves attention and the results of this study supply
numerous clues concerning the ways by which this might be done.

Summary
In many respects, the results of the 1961-62 study are more
clear=-cut and compelling than those obtained in the 1960-61
| study and in some respects reinforce and extend these earlier
| findings reported in Chapter 4.

1., The results reported in this chapter strengthen the
conclusion that the effectiveness of teachers using the SMSG
materials as measured by student learning is not influenced to
any significant degree by the length of the teacher's experience
in teaching mathematics, his undergraduate and graduate courses
and grades, and his participation in professional mathematics
organizations. Apparently, if a teacher meets minimum qualifica-
tions in these respects, higher qualifications in these areas do
not make a difference.




2, The results obtained in the 1960~61 study concerning
the superiority of the productive thinking ability of the most
effective teachers can now be accepted with greater confidence.
This same superiority was also demomstrated by the most effective
teachers in the present study., The most effective teachers
produced a greater variety of ideas about indications of success
and failure in their teaching, hypothesized causes of success
and failure, and produced a greater variety of alternative ways
of teaching mathematical concepts.

3., When teachers in the 1960~61 study used a checklist to
indicate their activities and those of their pupils, the results
did not differentiate very effectively and consistently between
the most and least effective teachers. In this study, however,
where reliance was placed upon the teacher to report in his own
words these activities, differences appear as they did in the
1958~59 and 1959-60 studies. The nature of the hypothesized
causes of the most and least effective teachers are strikingly
different. In maki.g hypotheses concerning the cause of the
success of the most successful lesson each month, the most
effective teachers emphasized teacher and student behavior while
the least effective ones gave the credit to the instructional
material. In hypothesizing about the causes behind the relative
failure of their least effective lesson each month, the most
effec tive teachers again emphasized teacher behavior, while

their least effective colleagues emphasized pupil behavior and
the situation.

4, Finally, the results of this study indicate quite strongly
that the effectiveness of the teacher has a great deal to do
with the attitudes and perceptions of pupils concerning teachers
and their methods, the school, the text materials, and the class
as a group.
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Chapter 6

DISCUSSION

The Criterion Problem

This study, as almost every investigation of teacher effec-
tiveness ever conducted, has been harassed from beginning to end
by the criterion problem, From the very beginning of the study,
it had been decided that teacher c¢ffectiveness would be deter-
mined on the basis of pupil learning during the school year. It
was also agreed that corrections would be made for initial
status of knowledge and aptitude. It was necessary, however, to
measure mathematics learning through the use of tests ill-suited
to the purpose. The tests used had two major deficiencies insofar
as the goals of the study are concerned: (1) the ceilings on
gsome of the tests were toc low and (2) some of the more important
objectives of the SMSG materials were not assessed by these tests.
In the light of these limitations, however, the authors feel
that they heve done about as well as they could, Actually, a
great deal of time and energy was invested in analyzing the data
according to the ideas of variocus persons concernisg the most
important criteria, With the basic data derived from the testing
program, however, the use of different criteria seemed to make
practically no diff.rences in the results of the study, as the
reader has doubtless observed in the report of the results for

the 1960-61 study where two different sets of criteria were
employed.

Conventional Qualifications

Some readers will be disappointed that the conventional
teacher qualifications of length of teaching experience, under-
graduate courses and grades, graduate courses and grades, and
participation in professional activities in one's field of special=-
ization again failed to differeantiate between the most and least
effective teachers., Actually, there is a certain degree of
comfort in these findings, First, they give added confidence to
similar findings in other studies of teacher effectiveness.
Second, those who produced the SMSG textbooks will be reassured
to know that the experiiwntal instructional materials are equaily
well suited to a wide range of teachers in terms of these conven-
tional qualifications. Common sense, of course, tells us that
these qualifications do make a difference. Certainly no one
should conclude from this study that we can expect effective




mathematics teaching from teachers who have no experience in
teaching mathematics, no undergraduate or graduate courses in
mathematics (or failing grades in such courses), and lack of
interest in the mathematics teaching profession, In the present
study, teachers lacking in mathematics teaching experience
usually had had considerable course work and reasonably good
grades while those lacking strong course work and/or grades had
had considerable experience, Nevertheless, the results do tell
us that in order to find superior teaching in mathematics we
need to look for other characteristics outside the limits of
these conveutional qualifications,

Time Spent in Preparation

Some readers will likewise be disappointed that the time
spent in preparation for a class did not differentiate the subjects
according to effectiveness., Again, common sense tells us that
we canmnot expect high levels of effectiveness from teachers
who do not prepare themselves, All of the teachers participating
in this study made perhaps minimally adequate preparation. It is
also likely that the amount of time comsciously spent in preparing
for a lesson is not an adequate measure of actual preparationm,

It is quite likely that the real "payoff" in terms of teacher
effectiveness results from the creative, productive energy set

in motion by the awareness of problems arising im a class

session and of those ar!sing in the comscious preparatiom.

Thexe is probably payoff in the incubation process or preconscious
thinking that occurs while eating, taking a bath, shaving, or

the like., Usiag these cues, it may be possible to conduct studies
that will result in more pemetrating and defimitive lmowledge
concerning teacher effectiveness and methods of increasing this
effectiveness.

Classroom Observations and Checklists

Some readers will also be disappo:nted that measures obtained
from classroom observations and detailed checklists of teacher
and pupil activities were no more successful than they were as
predictors of teaching effectiveness. It is true that the
measures derived from classroom observations showed some promise
and that the number of teachers observed was small and the number
of observations limited, Tue fact remains, however, that the
results in this study are no more positive than those of earlier
studies in this area of investigation and development., It may be
that other kinds of observations would be more successful. In




fact, the results derived from the productive thinking measures:
suggests that this may indeed be true., There does seem to be
some kixd of fundamental difference in the classroom behavior
of the most and least effective teachers, The problem is to
find ways of objectively measuring these differemces.

The senior author had placed much hope in the detailed
checklist of teacher and pupil activities, Amalyses of the daily
logs of the teachers in the 1958-59 and 1959-60 studies had been
used in identifying the kinds of behaviors that seemed to differ-
entiate the most and least effective teachers. It is true that
some of these indicators showed promise and that the investi-
gators were handicepped by the fact that some of the least effective
teachers did not submit the log checklists and could not be
considered in the study. It is also true that the checklists of
students and those of some of the teachers were quite discrepant
in some respects. Thus, it is possible that some teachers,
especilally the less effective ones, are mot aware of some of the
problems that exist and block the learning of their students.

Measures of Productive Thinking

In some respects, it is surprising that the measures of
productive thinking were as consistently successful as they
were in predicting teacher effectiveness in this study. Some
reaaders will doubtless be skeptical of these results, From
the outset, it was intended that the exploration of teacher
reports as measures of productive thinking ability be ome of
the unique contributions of this project. This intention was
not altogether motivated by some kind of "blind faith." A
number of studies in other areas have showa that data derived
from instruments calling for the productive thinking of subjects
predict effectiveness when more objective measures fail. The
senior author would make no strong claims for the validity,
reliability, and objectivity of the productive thinking measures
employed in this study. On a logical, ratiomal basis, however,
one would expect the way a teacher copes with the problems
posed to the subjects would be related to his effectiveness as
a teacher, The measures were derived by counting the occurrence
of written verbal behaviors that can be identified with a high
degree of reliability, It certainly makes good semnse that the
teacher who is able to marshal the intellectual energy necessary
for the productive thinking called for in the reporting forms
would be more successful in coping with problems of classroom
teaching than those umnable to do so. It makes gcod sense that
the effective teacher recognizes at a rather deep level that the
behavior of the teacher and of the student play important roles
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in successful lessons and that the teacher has a responsibility
for unsuccessful lessons. It also makes sense that the effective
teacher is able to produce a greater variety of ideas rather
than repeat unsuccessful ones.

While the senior author sees nothing strange or unbelievable
in the results of this study relative to the measures of productive
thinking that he and his associates developed, he does recognize
the need for replications and continued efforts to improve such
measures, The consistency with which these measures differentiated
the subjects according to teaching effectiveness, the large
differences in means, and the high level of statistical confidence
of the differences are certainly encouraging.

Student Attitudes

One of ihe most interesting and provocative findings of the
study is that teacher effectiveness is as strongly related as it
1s to student attitudes concerning teaching methods, the resources
of the school, their classmates, and their textbooks. It is
also interesting that instructional materials have significant
effects upon some of these attitudes, Of more interest, however,
is that fact that teacher effectiveness has a stronger and more
pervasive influence on these attitudes than does the instructional
materials,




Chapter 7

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS

Researchers and educators are rarely justified in drawing
firm conclusions, implications, and recommendations from any
gingle study. When related to the existing body of knowledge
and anchored in it, the authors feel that it is justifiable to
draw firm conclusions about some findings, especially those in
harmony with existing knowledge, but that it is necessary to
be cautious about findings at variance with existing knowledge
and about findings resulting from explorations into hitherto
unexplored areas. It is this belief that has guided the formula~
tion of the conclusions, implications and recommendations listed
in this chapter.

Teaching Experience, Courses and Grades, and Professional Participatiom

Conclusions

Above some undetermined minimal level of mathematics teaching
experience, mathematics courses and grades, and participation
in professional organizations, these conventionally accepted
qualifications of teachers do not differentiate the most and
least effective teachers using the experimental SMSG materials.

Implications

It would appear that the creators of the SMSG imstructional
materials were successful in their attempt to provide materials
usable by teachers with a wide range of teaching abilities,

These materials appear *“o be adapted to the wide range of teacher
qualifications found in this study. Administrators may have some
degree of confidence in permitting minimally qualified teachers

to use these materials, It must be remembered, of course, that

the teachers. participating in this study apparently wanted to
experiment with the SMSG materials., To be selected they had to
apply and their schools also had to be willing that they experiment
with these materials.
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Recommendations

Researchers should look beyond the conventionally accepted
qualifications of length of teaching experience, mathematics
courses and grades, and professional participation in their
search for the characteristics of outstanding mathematics
teachers. It might be well to undertake some definitive studies
to determine minimal levels below which superior teaching cannot
be expected, It may also be useful to explore the relative
potency of specific kinds of mathematics teaching experience,
achievement in mathematies courses, and professional participationm,
For example, it is likely that ten years of teaching the same
thing the same way will contribute no more to teaching effective=
ness than one year of teaching. There is some indication that
this phenomenon may be operating in the present study. It will
be recalled that in the 1961=62 study the most and least
effective teachers were not differentiated by the number of
indicators and causes they produced regarding their most and
least successful lessons. The least effective teachers, however,
repeated the same indicators and causes. When this repetitiom
was eliminated, there was a highly significant differentiation
betuveen the least and most effective teachers.,

Principals, personnel officers, and school boards should
also recognize the need for looking beyond length of teaching
experience, courses, grades, and professional participation both
in selecting teachers and in promoting and otherwise rewarding
them, The findings call into serious question traditiomal
concepts about length of teaching experience and number of college
credits as determiners of salary level,

. length of Time Preparing for Teaching

Conclusions

The length of time consciocusly spent in preparing to teach
a lesson does not differentiate the most effective from the
least effective mathematics teachers using the SMSG experimental
materials,
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Implications

The implications of this conclusion are not direct.
Indirectly, however, some unusually intriguing conclusions may
be dravn. It is likely that the "big payoff" in teaching
effectiveness comes from the preconscious thinking that occurs
following a class session and following the deliberate, conscious
preparation, The problem is to discover what facilitates the
productive, preconscious thinking or creative problem=solving
that apparently makes possible this high level of teaching
effectiveness, Once the facilitating conditions have been
identified, it will then be possible to increase the chances
that this &ind of thinking will occur. There are now available
a number of provocative leads concerning this problem in the
accumulating literature concerning creative problem solving.

The findings of this study do not suggest that comsclous,
deliberate preparation is not essential to effective mathematics
teaching, It is not likely that the creative problem solving
will take place without this kind of preparation.

Recommendations

Researchers and individual teachers should try to obtain

‘a better understanding of the kind of daily preparation that is

necesgsary for effective teaching. Efforts should be made to find
ways of studying the creative thinking processes that take place
between a class session and deliberate, conscious preparation of
the next lesson and between this preparation and the actual
teaching of the next lesson. There is sufficient reason from
other lines of investigation to expect that disciplined approaches
to creative problem solving will increase the chances that more
effective teaching will occur.. If this can be demonstrated,
teacher education programs and school administrators would have
strong justification for developing procedures that will aid
teachers in the acquisition of the skills necessary for a more
disciplined approach to creative problem solving as a part of
habitual professional behavior,

Reports of Teacher and Pupil Activities

Conclusions

When reliance is placed on the use of checklists of
teacher and pupil activities or on relatively standardized
observations of these activities, there are few differentiatioms
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of any consequence. There are rather strong indications, however,
from the checklist data that the most effective teachers tend

to give their students more structure in the form of assignments
in textbooks and supplementary matierial; the assignment of
specific problems, both those requiring applications and a single
correct answer; and giving correct solutions to problems. They
also seem to give more guidance or structure in the form of
evaluations, especially in pointing out defects in solutioms,
analyzing causes of errors, and identifying alternative

approaches rather than through tests, check quizzes, and the
discussion of these,

When reliance is placed on an objective analysis and
quantification of subjective reports by teachers of their
activities and thinking and those of their students, a variety
of differentiating characteristics emerge between the least and
most successful teachers, The most successful compared with
the least successful ones produce a greater number of solutions
to problems and demonstrate a higher degree of flexibility in
thinking as reflected in the variety of ideas produced., They
are more fully aware of the importance of what botu the teacher
and the student does to make a lesson successful, They are
also more willing to accept respemsibility for unsuccessful
lessons and to be aware of what they do that contributes to
lack of success, They are less likely than their less effective
pPeers to place the blame on students for unsuccessful lessons,

Jmplications

Researchers might be more successful in gaining an under-
standing of the dynamics of effective teaching and in discovering
what differentiates effective from ineffective teaching by
pPlacing less reliance on precoded checklists and more reliance
on objectifying and quantifying the subjective reports of teachers
of their experiences, More reliance might also be placed upon
i the reports of students concerning how they experience the

teaching, It might also be well for both teachers and researchers
to examine more fully and penetratingly the ways by which teachers
give structure and guidance to classroom learning experiences and
the ways by which they judge the amount and kind of guidance that
will be most effective,

In the supervision of student teachers and teachers in
service, there is a need for supervisors to deveiop and evaluate
alternative ways of creating an awareness of the teacher's role
in the success or lack of success of their teaching. They also
need to recognize that what students do is important in the success




of a lesson, just as it is in the lack of success of a lessonm.
In other words, supervisors should help teachers become more
aware of their own behavior and of the effect of their behavior
on that of their students,

Student Attitudes

Conclusions

Both teacher effectiveness and instructional materials have
important effects on student attitudes concerning teachers,
teaching methods, schools, classmates, and textbooks. Teacher

effectiveness, however, is by far a more powerful determiner of
these attitudes,

Implications

The implications of this conclusion are far=reaching. Ome
of the more obvious ones 1s that when teachers encounter negative
attitudes concerning teaching methods, the school, classwates,
and textbooks, they should take stock of their teaching effective-
ness and seek to discover more effective ways of teaching, Dissate~
isfaction with a teaching method, a textbook, or a classmate may
possibly be related to the overall effectiveness of the teaching
being encountered by the student, Researchers would do well to
consider student attitudes in seeking to understand the dynamics
of teaching effectiveness.

Although there would be a need to exercise considerable
caution, the manifestation of negative attitudes concerming the
school, feilow students, teaching methods, and the like may be
looked upon by administrators and curriculum workers as possible
indicators of or warnings concerning ineffective teaching.




Chapter 8 i}

SUMMARY

Purpose of Study

The School Mathematics Study Group (SMSG) was anxious to
determine whether the experimental mathematical instructional
materials they were developing were adapted for use by teachers
of widely varying qualifications, In addition, the present
investigators were interested in studying in more penetrating
ways the characteristics of teachers that affect learning. They
were especially anxiocus to test the usefulness of observations
of classroom interaction and reporting forms that might reveal
the thinking characteristics of mathematics teachers. Thus,
they asked the following two major questions:

1le 1s teacher e¢ffectiveness related to the pattern of
interaction between teacher and student and to the
classroom climate created by this interaction?

2, 1Is teacher effectiveness related to the productive
thinking abilities of teachers as reflected in the

daily logs submitted by teachers throughout the
school term?

Status of Relevant Knowledge

In general, the literature on mathematics teacher charac-
teristics indicates that such gross characteristics as length
of mathematics teaching experience, number of undergraduate and
graduate credits in mathematics, grades in mathematics courses,
and participation in professional activities are not especially
promising as differentiators of the most and least effective
teachers. In a few studies, there has been a tendency for lemgth
of teaching experience and number of undergraduate mathematics
courses to show some promise, Most studies, however, suggest
that one must look beyond these gross characteristics in order
to differentiate superior teachers. Teacher attitudes, the :
nature of the teacher-student relationship, and similar variables
appear to become increasingly important as investigators get away
from measures of achievement that require more or less mechanical
operations and depend more on tests that call for applications
and the solution of new problems,

104




Among the characteristics found to differentiate teachers
according to effectiveness are: favorable attitudes concerning
children and young people, realistic concepts concerning human
nature and development, differentiated assignments, the use of
life applications, the use of review, the offering of free comments
concerning performance on examinations, and the like. A number
of studies have indicated that there is a relationship between
individual achievement and attitudes concerning mathematics,
but there has been little or no investigation of the extent to
which these attitudes are influenced by teacher effectiveness
and the instructional materials used. Some studies also indicate
that there is an interaction between teaching style and certain
learner characteristics such as dependence proneness and need
for structure or guidance. In general, however, studies attempting
to relate mathematics teaching effectiveness to personality
variables have not been very rewarding.

Procedures

Ve

Data for the present investigation were collected during
the 1960«61 and 1961«62 school terms. .The subjects were 127
teachers who had participated in a statewide field study
designed to evaluate the experimental instructional materials
developed by the School Mathematics Study Group ranging from
grade seven through twelve, These teachers and their schools
haoc made application for participation in the field test. The
applicants were stratified according to length of teaching
experience, number of undergraduate and graduate mathematics
credits, grades in mathematics courses, and participation in
professional mathematics activities, The subjects were then
selected by random methods within each stratum, At the begine
ning of the 1960-61 term, 107 of these 127 teachers were still
available and agreed to continue participating. By the end of
the school term, however, complete predictor and criterion data
were available for oaly 75 of them. By the end of the second
year, complete predictor and criterion data were available for
only 63 of them,

Both in 196061 and 1961-62, each subject taught the experi-
mental SMSG materials to one of their classes. The students in
these classes were administered the following testing program:

Fall: School and College Ability Tests, Verbal and Quanti~
tative (grades seven and eight) or Differential
Aptitude Tests, Verbal and Quantitative (grades nine-
thrcuch twelve); and Sequential Tests of Educatiomal
Progress, Form A, at levels appropriate to the
subjects,
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Spring: Sequential Tests of Educational Progress in
Mathematics, FormB, at appropriate levels.

In the fall of 1960 and the spring of 1961, students were
also administered Flanders' Student Attitude Inventory. In the
spring of 1961, they were also administered Torrance's Student
Checklist of Learning Activities and in the spring of 1962,
Dawson's Student Attitude Inventory., In the spring of 1961 the
Checklist of Learning Activities and in the spring of 1962
Dawson's Student Attitude Inventory were also administered to the
students of the participating teachers in a non=-SMSG class. In
1960-61, the participating teachers completed the Teacher and
Pupil Activity Checklist for two lessons each week and at the
end of each month completed a reporting form designed as a test
of the teacher's productive thinking ability. In 1961-62, they
completed at the end of each month reports concerning their most
and least successful lessons and alternative methods of teaching
one of the mathematics concepts taught that month.

Two sets of criteria were used in assigning teachers to
criterion groups. The first criterion consisted of a combination
of two indexes: g (mean gain in mathematics achlevement from
pre-test to post-test, accepted as a measure of how well the
average student learns) and max.(largest difference between
regression line of post~test on aptitude test at points on the
mean, one standard deviation below the mean, and ome standard
deviation above the mean, accepted as a measure of how well the
teacher teaches that part of the class that he teaches best).
The "most effective" group consisted of those ranking in the
upper third at each grade level on these indexes; those ranking
in the lower third were placed in the "least effective' group.
The second criterion was based on the Z scores developed from
the modified median gain in mathematics achievement from pre-
test to post-test, The "most effective' group consisted of
those who ranked in the upper half at each grade level on this
criterion level and the "least effective' group was made up
of those ranking in the lower half,

Results of the 1960~61 Study

The application of the two different sets of criteria did
not yield any real differences in results., Thus, the results of
the 1960-61 study can be summarized without reference to the two
sets of criteria used in assessing teacher effectiveness.




l. Although there was a great deal of variance in the
scores of the most effective teachers on the measure of pro=-
ductive thinking, the differences between the criterion groups
are quite large and statistically significant at a high level.
The mean scores of the most effective teachers ave approximately
twice those of the least effective omese.

2, Differences between the most and least effective teachers
in this study on length of mathematics teaching experience, courses,
grades, and professional activity are small and inconsistent, The
mean number of years of mathematics teaching experience of the
most effective teachers is greater than that of their less effective
peers. The reverse is true, however, of the index based on mathe~
matics courses and grades, When a median test is applied both of
these differences fade out,

3. The mean amount of time spent in preparation for teaching
is almost identical for the criterion groups, regardless of how
they are determined., The criterion groups also express about the
same level of need for additional training in mathematics.

4. From the data presented in this chapter there are only
weak indications that procedures in making assignments, explaining
new material, conducting learning and thinking experiences rele=-
vant to previously assigned material, and evaluating and responding
to student performance make a difference in teacher effectiveness.
There are consistent, pervasive, and sometimes significant indica-
tions that the more effective teachers give their students more
structure and guidance than do their less effective colleagues.
They still give them a great deal of freedom to discover, apply,
and search for new combinatioms,

5. There are only weak indications of differences in the
reports of the most and least effective teachers in their observed
evidences of interest, motivation, curiosity, learning, and
thinking,

6. Pupil perceptions of their learning and thinking activities
show somewhat more Jifference than do the reported perceptions of
their teachers. One finds in these differences reflections of the
greater degree of structure and guidance given by the more effective
teachers. There are weak evidences that the pupils of the less
effective teachers compared with those of the more effective ones
ask more questions; more frequently discover errors in the solu=~
tions of classmates, teachers, textbooks, and other sources of
authority; more frequently suggest ways of improving the effec=
tiveness of the functioning of the class; more frequently discover
new relationships; more frequently find a diversity of solutions;
more frequently give up old approaches and discover new ones; and
nore frequently discuss class work outside the classroom, At
first glance one might interpret these differences as indicators
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of a greater degree of creative or divergent thinking on the part
of the pupils of the least effective teachers. One might explain
this phenomenon on the rationale that this type of learning is
not rewarded by the rather traditiomal type of achievement test
used in this study. One will also note that the pupils of the
least effective teachers tended to report a higher frequency of
reading both assigned and unassigned material relevant to their
mathematics courses, By synthesizing these findings one would
guess that since the less effective teachers do not give their
students enough structure, they are forced as a result to rely

more upon both their reading and the more divergent kinds of
behavior listed above.

7. The students of some of the least effective teachers
who also failed to submit logs and productive thinking prob-
lems give a rather grim picture of their teachers, This high=
lights one of the limitations of the present study and makes one
wonder if the results might have been clearer and more signifi-

cant if responses could have been obtained from all teachers iu
the study,

8. The criterion groups did not differ on the respomses of
students on Flanders' Minmésota Pupil At itude Inventory and the
differences in the observed classroom behaviors of the criterion
groups were wezk and not significant statistically.

Results of the 1961«62 Study

In many respects the results of the 1961«62 study are more
clear-cut and compelling than those c¢ptained in the 1960-61

study and in some respects reinforce and extend these earlier
findings. :

1. The results of the 1961~62 study strengthen the conclusion
that the effectiveness of teachers using the SMSG materials as
measured by student learning is not influenced to any significant
degree by the length of the teacher's experience in teaching mathe~
matics, his undergraduate and graduate courses and grades, and
his participation in professional mathematics organizations, .
Apparently, if a teacher meets acceptable qualifications in these
respects, higher qualifications do not make a difference and it
is necessary to look beyond these gross measures to differen-
tiate superior teachers,

2, The results obtained in the 1960=61 study concerning the
superiority of the productive thinking ability of the mest effec~
tive teachers is strongly reinforced by the results of the 1961-62
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study and can be acc: pted with greater confidence., The most
effective teachers produced a greater variety of ideas about
indications of success and failure in their teaching, hypothe-
sized a greater variety of causes of suecess and failure, and
offered a greater variety of altermative ways of teaching
mathematical concepts than did their less effective peers.

3. When teachers in the 1960-61 study used a checklist t>
indicate their activities and those of their pupils, the results
did not differentiate very effectively and consistently between
the most and least effective teachers, In this study, however,
where reliance was placed upon the teacher to report in his own
words these activities, differences appear in a very marked
degree as they did in the 1958«59 and 1959=60 studies. The
nature of the hypothesized causes of the most and least effective
teachers are strikingly different. - In making hypotheses concerning
the causes of the success of the most successful lesson each month,
the most effective teachers emphasized teacher and student behave
ior while the least effective ones gave the credit to the instruce
tional materials more frequently., In hypothesizing about the
causes behind the relative failure of their least effective
lessons, the most effective teachers again emphasized teacher
behavior, while their least effective colleagues emphasized pupil
behavior and the situationm, .

4, The results of the analysis of the attitude inventory
completed by SMSG students and non~SMS5G students taught by the
same teacher at the same grade level indicate that beth teaching
effectiveness and instructional materials have a great deal to
do with the attitude and perceptions of pupils comcerning teachers
and their methods, the school, text materials, and the class as
a group, By far the most powerful factor seems to be teacher
effectiveness,
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Table A,1

Means and Standard Deviations of Attitude Scores of Pupils of Most and least Effective
1961-62 Teachers Using SMSG Text Materials on Individual Items of the Student Attitude

Inventory and F-Ratios to Test Significance of Effects of Teacher Effectiveness, Kind
of Text, and Interaction

Most Effective lLeast Effective F=Ratios
SMSG Convent'nl SMSG Convent'nl Teacher Kind
Item* Mean S.Dev. Mean S.,Dev, Mean S.Dev. Mean S.Dev. Effect., of Text Interaction

1 3.96 0.93 4,22 0,73 3,38 1,08 3.47 1,01 107,19 7.28 1.80
2 4,03 0.88 3.8 1,02 3,65 1.00 3,75 1.04 15,62 0,87 3.18
3 3.81 1,08 3,90 0,98 3,52 1,14 3,66 1,03 13,48 2,61 0.07
4 2,45 1.26 2,57 1,31 2,24 1,11 2,25 1.20 10,11 0,67 0.41
S5 4,10 1,08 3,92 1.21 4.06 1,03 3,93 1.13 0.04 4,23 0.10
6 4,29 0.75 4,15 0,82 3,90 0.8 3,93 0,79 31,07 1,02 2,37
7 3.87 0.80 3,69 1.61 3.14 1,03 3,14 1,14 91.36 2,08 1,57
8 4,51 0,61 4,46 0,61 4,18 0,81 4,17 0,77 43.47 0,41 0.09
9 3,93 1.14 3,90 1,18 3,45 1,35 3,67 1,15 19.20 1,23 2,27
10 4,03 0.8 3,88 0,96 3.67 0.9 3.53 1.00 32,23 4,72 0,15
11 3.66 1.09 3.61 1,09 3,36 1,06 3.39 1,06 12,82 0,00 0.29
12 3.77 1.05 3.76 1.13 3,59 1,02 3.66 1,15 3,41 0,14 0.30
13 4,30 0,98 4,23 1,09 4,05 1.04 4,05 1,04 3.97 0.48 3.07
14 3,70 1,15 3,96 1,00 3,15 1.24 3,53 1,09 41.54 11.79 0.66
15 3.88 0.84 3,98 0,87 3,30 1,06 3.23 1,00 108,99 0.06 2,08
16 3.66 1,07 3,55 1,11 3,52 1.09 3.45 1,05 2,49 1.59 0,07 -
17 4,61 0.79 4,23 1,12 4,22 1,10 3.98 1.29 19.45 18,60 0.83
18 3.17 1.22 3,40 1.17 2.97 1,25 3.,3% 1.16 1.80 15,69 1.42

19 3.29 1.09 3,07 1,20 3,24 1,01 2,99 1.09 0.86 10,09 0.02

20 4,14 0,82 4,11 0,92 3.8 0,78 3,90 0,92 16,19 0,02 0,15




Table A.1 continued

Most Effective _ Least Effective F=Ratios
SMSG Convent'nl SMSG Convent'nl Teacher Kind
Item* Mean S.Dev, Mean S.Dev. Mean S.,Dev, Mean S.Dev, Effect, of Text Interaction

21 4,09 0.81 3,97 1,09 3,92 1.00 4,02 0,90 0.93 0,01 2,82
22 3.94 1,25 3.83 1,34 3,80 1,33 3.88 1,28 0.26 0.32 1.22
23 4.09 0.8 4,00 0,91 3.8 0.9 3.81 0.95 13.04 1.04 0.27
24 3.09 1,12 3,19 1,12 2,49 1,20 2,49 1,12 72,38 0.41 0.46
25 4,01 0,91 3,76 1,09 3,68 1,13 3,51 1,05 17.59 9.08 0.28
26 3,26 1,08 2,68 1,14 2,38 0,87 2,67 1,12 38,79 4,30  36.09
27 2,93 1,10 2,90 1,10 2,64 0,95 2,52 1.02 22.65 1.09 0,51
28 3.88 0¢.81 3.63 0,97 3,43 1,01 3,49 1,01 21,31 2,06 5.69
29 2,98 1,20 3,01 1,28 2,59 1,18 2,62 1,13 23,27 0,17 0,00
30 3,80 1.05 4,06 1,06 3,12 1,20 3,36 1,19 81.76 10,99 0 .02
31 4,58 0.85 4,36 0,90 4,22 0,87 4,19 0,98 7.42 0,25 0,02
32 4,73 0,46 4,70 0,51 4,51 0,69 4,52 0,73 24,82 0,03 0.22
33 3.42 1,04 3,49 1,05 3,12 1,03 3,20 1,13 17.17 1.09 0,01
34 4,30 0.68 4,28 0.69 4,07 0.74 4,04 0,82 22,08 0,21 0.02
35 3.92 0.8 3.89 0.89 3.60 0.94 3,67 1,02 18,87 0.l1 0.70
36 4,05 0,82 3,96 1,01 3,62 1.14 3,60 1,10 36.56 0.69 0.28
37 4,40 0,70 4,46 0,78 3,79 1,07 3.99 1.07 76,57 4.41 1.30
38 4,37 0,85 4,51 0,74 4,22 0,82 4,26 0,87 12,17 2,55 0.70
39 3.28 1.24 3,32 1,23 2,67 .1.,23 3,00 1.24 31.46 5.04 2,96
40 4,25 0,68 4,16 0,85 4.06 0.87 4,01 0,90 9.30 1,52 0.12
41 4,18 0.83 4,15 0.84 4,03 1,04 4,09 0.8 - .3.26 0,05 0.67

42 4,48 0,59 4,30 0.88 4.28 0,78 4,33 0,72 2,90 1.83 5.54

43 3.16 1,03 3,14 1,09 3.03 1.06 2,75 1.00 13.70 4,47 3.77




Table A.1 continued

Most Effective Least Effective F«-Ratios

SM3G " Convent'nl SMSG Convent'nl Teacher Kind

Item* Mean S.Dev, Mean S.Dev., Mean S.Dev. Mean S.Dev. Effect, of Text Interaction

44 4,36 0,77 4,21 1,02 4,19 0.93 4,14 0,92 4,06 2,72 0.71

45 3.84 1.02 3,83 1,00 3,68 0,99 3,50 1,14 11,93 1,68 1.42
46 2,73 1,20 2,91 1.20 2,47 1,13 2,73 1.16 7.88 7.82 0.30
47 2,87 1.19 2,97 1,17 2,39 1,12 2.8 1.17 13,95 13.25 5.47
48 3.47 1l.10 3,60 1,11 3,21 0,99 3.08 1,20 27.80 0,02 3.04
49 3.60 1.22 3,32 1,17 3,59 1l.14 3,26 1,21 0.21 14.50 0.12
50 4.30 0.82 4,20 0.99 4,07 1.08 4,07 1,01 7.54 0,71 0.56
51 3.50 1l.14 3.8 0.95 2,95 1,27 3,18 1,18 65.23 15.83 1.04 | ;
52 4,51 0.69 4,45 0.68 4,24 0.88 4,51 0,68 4.04 4,62 11.30
53 3.81 0.98 3.74 1.13 3,75 0,94 3,27 1,14 14,19 15.48 8.46
54 4,37 0.73 4,39 0,80 3,93 0.96 4,10 0,91 40.59 2,90 1.43
55 4,21 0.71 4,31 0,77 3.88 0.8 3,96 0,80 41.52 3,17 0.03
56 4.14 0,82 3,93 1,09 3.91 }.06 5.96 0,99 1.98 1,52 3.84
57 2,99 1.28 3,71 1,10 2,40 1,23 3,36 1,09 34,50 110.36 2,26
58 3.64 0,93 3,56 1,03 3,13 0,98 3.25 1,01 39.83 0.08 2,27
59 3.80 1.01 3,99 0.9 3.39 1.13 3.99 0.74 9,56 35.54 9.24
60 3.94 0,78 3.8 0,99 3.71 0.87 3.63 1,10 12,31 2,07 0.14

61 4,20 0,65 4,14 0,93 3.87 0,79 3.8 0,98 27.78 0,22 0.38

62 4,41 0.8 4,08 1,15 4,27 0,96 4,30 1,03 0.29 5,22 7,51
63 3,52 1.16 3,72 1,14 2,92 1,22 3,40 1,18 34,13 18,54 2,95

64 3.25 1.22 3,47 1,19 2,71 1,18 3.04 1,19 35,92 11.61 0.35

*Item number corresponds to the numhbering of the items in Table 5.8
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MANUAL POR LOG BOOK FOR SMSG COURSES

INTRODUCTION

During 1958-59 and again during 1959-60 mathematics teachers using
the SMSG experimental materials under the auspices of the Minnesota National
Laboratory for the Improvement of High School Mathematics kept daily logs
of their activit.es and those of their students. This was an extremely
significant and imaginative undertaking on the part of the linnesota group.
To evaluate new materials, new methods and procedures, and other innovations
in education, it is essential to know what takes place in the classroom
and outside the classroom as a consequence of their introduction.

Some preliminary analyses have been made of the 1958-59 and 1959-60
logs and reports are now being prepared for distribution to participants
during the fall of 1960, We believe that this material has given us some
insights concerning the characteristics of the most and least effective
teaching and concerning the effects of the SMSG material on what goes on
in the classroom,

The logs submitted, however, have been extremely uneven. Some teachers
consistently gave an excellent picture of the activities of both "eachers
and pupils, Others told almost nothing except that certain pages of the
SMSG materials had been assigned or covered. The reporting system for
1960-61 has been designed in an attempt to obtain a maximum of useful data
with a minimum of effort on the part of the instructor. We hope that after
the first week or two you will be able to complete a log for one day's
work in less than ten minutes. An effort has been made to make the items
in the check list easily understood and we trust that you have had little
¢ifficulty in completing your check lists while you have been waiting
for this manual. We trust, however, that this manual with its examples
and definitions will help you to be more aware of your own thinking pro-
cesses and the learning and thinking processes of your pupils.

The Log Books

The reporting system will consist of a set of nine log books, one
for each month. Hach log book will contain enough of the basic reporting
forms or check lists to last for a month. For each lesson reported, there
is a check list describiing teacher activities and another for pupil
activities. In addition, we are asking you to describe any special learn-
ing difficulties experienced by your vupils. Once each month we are ask-
ing you to prepare a special report, each on a different problem, Ue be-
lieve that each of these will provide very valuahle intrormation in assess-
ing and improving the SMSG materials, as well as provide useful insignts
concerning the general process of motivating and guiding pupils in the
learning and thinking processes. These logs will mean little, however,
unless you complete them carefully and conscientiously each week.

In the sections which follow a brief explanation will be given of
each item in the check list.
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Part I. Teacher Activities

Time Estimates

We realize that you will not actually time yourself on everything you
do to prepare for your teaching activities. It is particularly difficult
to include that time when you are doing other things but thinking about
teaching the SMSG materials and we realize that this is some of the most
productive time. It is when sonme of your best ideas about teaching occur.
You should, however, be able to give a fairly accurate account of your
deliberate, conscious activities, such as reading, working problems, pre-
paring instructional materials, making up tests, evaluating pupil work,
and the lilke. We have provided the following categories for reporting 9
your time estimates:

SMSG Materials: Reading the materials, working problems, preparing
teaching aids suggested by the materials, making up tests, etc.

Other Texts, Professional Literature, etc.: Reading other high school
textbooks, college mathematics textbooks, books on the teaching-
learning-process, articles in professional journals, preparing
teaching aids and working problems suggested by such re¢ading, etc.

Original Work: Preparing instructional materials and doing other
work to carry out original idea, special project, or the like.
Making up original problems, developing new concepts for teaching
course, hew concepts to be taught, etc.

Need to Learn More Mathematics

Since the SMSC materials include many of the newer conccpts in mathe-
matics, from time to time you may feel the need to learn more mathematics.
It is important that you report these experiences in connection with each
lesson, so that the writers of the materials can provide as much help as
possible and so that more adequate in-service training courses can be
prepared. Simply check "yes" or '"no" to indicate whether or not you felt
o need to learn more mathematics yourself in order to teach the lesson under
consideration.

The Check~-List: General Instructions

The | .ocedure of using the check ( ) and double check ( ) has been
devised simply as a rough indicator of the frequency with which the
activity occurred. We realize that it would be imprectical for you to in-
dicate the actual number of times you performed each activity. We believe,
however, that you will have no difficulty recalling at the end of a session
whether or not you engaged in the activity and if so whether or not it
was continuous or occcurred three or more times. -

' |
1. Assigned homeworl, outside class activitiesg, etc.

Cheer: the blank at the left of "1" if you assignod any kind of
homework cx outside class activity for the next day or any other
future time. If you assigned no homework, do not check any of the
activities under "1." If you assigned homework, check as many as apply.
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l.1 Assigned problems from text
Use this category, if ; >u assigned problems or activities given
or suggested in tlie SM3G text.

1.2 Assigned problems from supplementary sources
Use this space, if you assigned problems or activities taken
from other texts, references, journals, magazines, and the like.

l.5 A4ssigned problems you developed
Use this space, if the problems or activities you assigned have
only one correct, best or accepted solution.

1.4 Assigned -roblems requiring acrrecs solutions
Use this spece, if the problems or activities you assigned have
only one correct, best or accepted solution.

1.5 Assigned problems requiring divergent solutions
Use this category, if there is no one correct or acceptaole

solution to the problem or activity assigned. This is quite likely
to be true of many of the outside activities you may assign ivhere
there are several possible ways of solving a problem. It may also be
true of some of the specific problems which you assigned. Check this
category if the assignment permits divergent solutians rather than
requires convergent ones (the one correct answer).

1.6 Agsigned problems rsquiring application of rules and principles

Check this category, if yuur assignment requires the simple

application of rules and principles. It will include most drill
exercises, routine manipulation problems, and the like.

l.7 Assigned problems requiring discovery of new rules or principles

Check this category, if you assigned a problem or project to be
done over an extended period of time (thrce or more days). This may
include expecially difficult problems, special projects, discovery
activities, and the like. Such activities require thinking which is
likely to occur only when the pupil has a chance first to identify
the problem and study it and then mull over it, letting the process
of incubation and insight take place during a period of time.

2 Explained new material
Place =2 check in the blank at the left of the "2'" if you spent
any time explaining or presenting new material. If you check this
category, then check as many of the subcategories as apply. If you
do not check this blank, do not chetk any of ae subcategsries.

2.1 Routinely followed text or teacher commentary
Check this category if your explanation of new material routinel.
followed the SMSG materials, the text and teacher commentary, or if
you followed the explanation given in these materials only with minor
modifications.

2.2 Used special device suggested by SNMSG mgterials
Check this category if you used a demonstration, visual aid, or
any other special instructiuvnal device suggested by the SMSG materials.
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3.1

3.2

3¢3

3.4

3¢5

.

Used special device adapted from colleague or other source

Checl” this category if you used a demonstration, strategy, visual
eid, or other special device adapted from a colleague, professional,
journal, methods text, or similar source (not SMSG material),

Used original. device or procedure you develoved

Check this category if you used a demonstration, strategy, visual
aid, gimmick, or other special device you thought of ‘and -developed
yourself to aid in presenting new concepts, principles, operations,
and the like.

Made quick test (question, problem) to find out if explanation has
been comprehended

Do not use this category for questions or problems designed to
evaluate pupil performance. In other words, it should be "off the
record" insofar as the pupil is concerned and should not count in
detexrmining his grade. Its major purpose should be to evaluate the
effectiveness of your presentation of the new material.

Conducted learning and thinking activities of previously assigned

materials

Check this major category if you devoted any time to learning
and thinking activities of previously assigned materials (including
materials assigned for the specific day under'consideration). If no
time was devoted to such activ*ties, do not c¢*3ck any of the subcate-
gories, If this broad category was checked, use as many of the sub-
categories a3 apply. '

Answered pupil guestions

Check this item if you answered questions initiated by pupils con-
cerning the assigned materials.

Gave correct solution(s) to problem(s
Check this item if you worked out problems for pupils or otherwise

gave correct solutions or answers, rather than stimulating them tc
find solutions.

Stimulated pupil(s) to find correct solution(s)

Check this item if you stimulated the class or individuals in the
class to find correct solutions rather than giving them the solution
yourself. This shouid include instances when you give minimum clues,
call for the pooling of ideas from the class, or otherwise discover
solutions where there had been prior failure to find a solution.

Gave alternative or divergent solution(s) to problem

Check this item if you cffered two or more ways of solving a problem
or demonstrated that the problem has diverse solutions.

Stimulated pupil(s) to find alternative or divergent solutions

Check this item if you stimulated pupil(s) to find two or more
ways of solving a specific problem, diverse solutions, many possible
solutions, and the like.
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3.7

3.8

3.9

4.

4.1

4.2

4.4

4.5
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Asked pupil{s) to reproduce previously pregented ideas, information,

or solutions

Check this category for activities requiring recognition, memory,
or problem-solving in connection with ideas, information, or solutions
already presented to the class. This does not include activities re-
quiring new solutions from previcusly learned materials.

Had pupil(s) present solutions to new or assigned proulems at blackboard
Check this category if any time was devoted to having pupils
present solutions of any type at the blackboard.

Stimulated competition within class ,

Check this category if you promoted activities which placed pupils
in competition with one another. This might include seeing who can
gsolve problems in shortest leagth of time, who can solve the most
problems in a given length of time, and the like.

Had pupils work in pairs or other small groups

Check this category if any time was devoted to activities in which
pupils worked in pairs or other small groups. This might involve
activities in which a superior pupil teaches weaker ones, pupils work-
ing mutually trying to solve problems, or any type of cooperative
learning and thinking activity.

Evaluated pupil achievement

Check this broad category if you devoted clags time to the
evaluation of pupil achievement. If $ou do not check this category,
do not mark any of the subcategories. If you checked this category,
use as many of the subcategories as apply. ‘

Gave test or check-quiz
Check this category to indicate the administration of any type
of test, examination, or check-guiz.

Discussed or analyzed test results
If any time was devoted to the discussion or analysis of test
results after your evaluations have been completed, check this category.

Pointed out defects in pupil solution(s)

If you spent time correcting or pointing out errors and other
defects in pupil solution(s), check this categery. Such defects may
be pointed out in regard to tests used in evaluating achievement and
in the learning and thinking activities in section 3.

Pointed out other approaches or solutiong

Check this category if you devoted time to demonstrating or
describing other approaches or solutions not given by pupils, even
though those of the pupils may have been "correct.," Again, this
may be in connection with tests, blackboard work, or other learning
and thinking activities.,

Analyzed causes of errors or inability to solve problems
Check this category if you analyzed and pointed out to pupils the
causes of their errors or inability to soive problems. By cause, we
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mean what skill deficiency, lack of information, thinking pattern,

or the like resulted in the error or failure. This does not include
telling the pupil that his solution is incorrect bacause he did not
factor correctly. If you pointed out to him the reason why he did
not factor correctly and helped him to analyze the reason for his not
factoring correctly, this would apply.

Praised‘pupil for correct solution
Check this category if you commended or otherwise praised a pupil
for solving correctly a difficult problem or one difficult for him.

Praised pupil for original solution or unusual idea

Check this category if you praised a pupil for offering an original
solution or unusual idea concerning some problem or concept under con-
sideration. Usually, this will occur only in relation to problems

which have more than one "correct' solution or which do not have a
traditional '‘best!" answer. '

Used gpecial teaching aid

Check this broad category if you used any kind of special teaching
aid other than the blackboard, standard charts, and the like. Check
as many of the subcategories as apply.

Film or other commercially produced audio-visual aid

Check this category if you used a film, film-strip, recording,
or the like which has been commercially produced.

Visual or audio-visual aid you developed

Pheck this category if you used a teaching aid which you developed
yourself, whether you made it yourself or had it made in a shop or
elsewhere.

Special reference, magazine article, pamrhlet, ec.

Check this item if you made use of any kind of special reference,

magazine article, pamphlet, object, design, painting, or the like.

Other activities

Under this broad category, list any activities not covered by the
specific check-list items. This might include field trips, guest
lectures, unusual demcnstrations, and other unusual activities. If
needed, use the back of the page for listing and describing these
activities. It will be especially helpful if you will use this space
for describing unusual projects, activities, or approaches not easily
described by traditional dimensions.
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Part IT. Check-List of Fupil Activities

In describing pupil activities, we would like for you to use a three-
point scale instead of a two-point one. Use a single check for each activity
you observed at least once for st least one pupil, a double check if you
observed it at least once for a majority of your pupils, and & triple check
if you noted it more than once or continuously for a majority.

Bvidences of Interest, Motivation, Curiosity

l, 4dvidenced having studied agsigned material

Check this item if you observed signs which convinced you that the
assigned materials had been studied. Such signs would include: h~ 2work
ready to hand in, ability to solve problems on blackboard, ability to
answer questions, ability to ask questiocns indicative of having studied,
rather than questions indicative of not having studied, and the like.

2. Lvidenced having read or studied unassigned raterial

Check this category if you saw signs which indicated that pupils had
read or studied additional unassigned material in conne on with the subject

under study. This might include spontaneous contributions in class, reports

to the class of additioanal readings, magazines and books brought to class
to show you and/or other pupils, conversations among pupils outside class
indicative of having read additional materials, and the like.

3. IEvidenced having discussed work outside class

Use this category whenever you see indications that pupils have dis-
cussed the classwork outside the class among t: emselves, with parents,
or with others in the community. Such evidence may result from casual
observations outside the c¢lassroom in school and social activities, reports
of parents and other teachers, requests to referee arguments arising from

such discussions, and the like.

4. Asked question(s) which indicated curiosity

Use this category if a pupil or pupils asked questions indicative of
curiosity, rather than questions indicative of inattention or failure to
grasp explanation. It might include questions concerning unanswered issues,
materials not yet covered, the reasons for principles, the applications
or consequences of principles, or new or unusual ideas suggested by the
materials and concepts under study.

5. Asked question(s) which indicated learning difficulty

Check this item if pupil(s) asked questions indicating that they were
experiencing difficulty in mastering tne materials under study. This might
include questions asked to clarify explanations, to find out what to do
next, to find out what errors had been made, to find out why the solution
is incorrect, and the like.
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€. Took notes on lectures. solution of prcblems at blackboard, etc.

Check this item if you noted that a pupil or pupils took notes on
lectures, explanatinns, solutions of problems and the like.

7. Aggressively kept trying to understand, solve problems, etc.

Check this category if you noted that pupil(s) aggressively kept
trying *to understand a concept or solve problems where they might other-
wise have given up and stopped trying. This will usually occur only in
connection with the mastery of new and difficult concepts and problems.

8. Became frustrated; gave up trving to understand, solve problems, etc.

Use this category if you noted that pupil(s) became frustrated and
stopped trying to understand or solve problems. Again, this will usually
occur in connection with new and difficult material but may occur among
students of marginal ability and poor motivation even when the material
is familiar and relatively simple.

Evidences of Learning

l. Reproduced previously presented ideas and/or golutions

Check this category to indicate observed evidence thati pupil(s) re-
membered previously presented ideas, information, solutions, and the like.

e are concerned here primarily about the functioning of the memory abil.-
ities.

2. Used newly acquired vocatulery

Check this item as an indicator that pupil(s) used spontaneously

. newly acquired vocabulary in connection with the course.

5. Recognized correct principle for solving problem

Check this category if pupil(s) recognized the correct principle for
solving a problem or correctly applied a principle. This usually involves
the manipulation of symbols according to rules, as in solving routine
aigebra problems.

4. Solved new problems similar to previously explained ones

Check this item if pupil(s) solwved new problems similar to previously
explained ones. This may involve selecting from several previously learned
procedures the one needed to solve the new problem,

5 Helped fellow pupile solve problems, learn principles, etc.

Check this category if you observed a pupil helping another solve a
problem, learn a principle, understand a percept, etc. This category may
be used to include toth spontaneous, pupil-initiated cooperation and
teacher-directed cooperative activities. It may also include both mutual
assistance and assistance to weak students by the abler ones.
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6. Organized information, ideas, symbols into an optimal sequence

Mark this category if you observed pupil(s) organizing information,
ideas, asymbols, etc. into an optimal, legical sequence. This category
would include arranging in che proper sequence appropriate suggested steps
for solving a problem, for discovering how to solve a new problem, for
testing an hypothesis, etc.

7. Identified errors or defects in solution proposed by classmate(s)

Mark this category if pupil(s) identified and pointed out defects
or errors in a solution proposed by classmate(s). :

8. Identified errors or defects in solution by teacher, text, etc.

Mark this category if pupil(s) identified and pointed out defects
or errors in solution by teacher, text, or other authority.

Fridences of Thinking

l. Discovered relationship between two ideas, concepts, etc.

Check this category if pupil(s) discovered a relationship between two
or more ideas, concepts, or rules. Primarily, this will involve seeing the
connection between two ideas or concepts, but may also involve the per-
ception of spatial patterns, the relationship between two figures or symbols,
and the like.

2. Discovered complex relationship in pattern or system of symbols

Mark this item if pupil(s) discovered a complex relationship in a
pattern or system of symbols, such as deciphering a code, figuring out a
progression, or the like.

3. Visualized what a pattern or set of relationships would ldok like
if rearrenged

Check this item if pupil(s) gave evidence that they visualized what
a pattern or set of relationships iould look like if rearranged. For ex-
ample, visualized what a geometric figure would look like if inverted, what
a complex geometric figure would look like if disassembled and rearranged,
what an instrument panel would look like if the dials were rearranged, what
a polynomial would lock like if rearranged, etc.

4. IDxplored visually several solutions, courses of action, etc.

Mark this category if pupil(s) gave evidence of having explored
visually several possible solutions or courses of action. preparatory to
selecting the most effective. This would involve such things as seeing
ahead several steps in the proof of a geometric theory or in the solution
of an algebra problem; seeing ahead several moves in chess; etc.
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5. Saw beyord the immediate and obvious

Check this category if pupil(s) gave evidence that they saw beyond
the immediate and obvious. This involves the ability to penetrate beneath
or beyond the explicit assumptions, given principles, etc. It may involve
making a’considerable leap in thinking from the givens to the solution
or going deeper into the givens.

6. Produced a diversity of possible solutions,'applications, etc.

Check this category if pupil(s) produced a diversity of possible
soiutions, applications of principles, etec. This involves keeping out of
ruts by jumping readily from one train of thought to another in thinking
of new solutions, new application, new approaches, etce.

7. Abandoned conventional approach and thought of original'solution

Marl this item if pupil(s) abandoned conventional problem~solving
mathods that have become unworkable and thought of original solutions.
This may occur when the pupil has a set for solving a problem in a
particular way, using a particular cet of rules, or the like, and must
abandon this set and find a solution for himself.

8- Produced clever or uncommon responses

Mark this item if pupil(s) produced clever or uncommon responses in
a specific gituation. Such thinking will usually occur in response to
difficult problems, problems for which no rules heve besn given, or prollems
permitting a diversity of possible solutions.

9. Worked out the details to develop a general idea, solve a problem, etc.

Use this category if pupil(s) worked out the details to develop ox
implement a general idea or plan, solve a problem, or the like. Thig in-
volves the ability to elaborate, to fill in the gaps, to build onto an
idea. It would involve such activities as suggesting the specific steps
that should be taken to carry out a change in class procedure, to test a
specific hypothesis, etc.

10. Suggested a symbol that will satisfy a general relationship

Check this item if pupil(s) suggested a symbol (word, letter, number,
formula, etc.) that will satisfy a given relationship. A simple example
would be to state the smallest odd number that is also a perfect square.

ll. Used a principle, object, concept in a new way

Mark this item if pupil(s) used a principle, object or concept in a
new way. For example, a given rule may have been used in solving a partic-
ular type of problem. The pupil is confronted with a new type of problem
and he uses the rule to solve the new problem,
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12. BSuggested improved or new way of working, functioning as a class, etc.

Mark this item if pupil(s) suggested improved or new ways of working
or functioning as a class -~ ways of maintaining order, using supplementary
materials, presenting reports, helping one another, etc.

Other activitias not included above

List under this broad category any important pupil activities not
included in the categories listed and described above. Distracting
activities, morale building activities, and the.like might well be included.

Analysis of learning difficulties

Please describe on the back of the pupil-activity list any particular
learning difficulties noted among your pupils. These may be relevant to
specific pupils, a specific category of pupil, or to all pupils in your
class, Indicate the nature of the difficulty and what step(s) you took
to cope with the problem. If you have any hypotheses concerning the causes
of the difficulty, please include these., THIS IS VERY IMPORTANT

Special Monthly Report

Each month you will be asked 1o prepare a brief report on some special
aspect of your experience in using the SMSG materials. in attempt will be
made to state the problems as clearly as possible. Most of them, however,
will call for you to use your imagination. ¥e want your i1deas, opinions,
suggested soiutions, evaluations, and inventions.
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MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION

Log Book

Name of Teacher Grade

City ; School

Number in Class

INSTRUCTION: This hooklet contains a set of materials to last for one
month in reporting your daily activitier and those of your pupils in
SMSG courses. Each week select two days and use the forms provided to
describe what you éid, what your pupils did, and the results of these
activities. A separate form is provided for each day. Each month, you
will be asked to make a special analysis of one lesson out of that month.

This revised reporting system has been devised in an attempt to
make your job of reporting easier and the information obtained more
ugeable. It is hoped that you will continue to put into these reports
the careful thoughtfulness found in most reports last year. These
reports will play an important role in evaluating the experimental
materials and in discovering some of the important elements in.
effective mathematics teaching. Already the materials provided by the
daily log submitted during the past two years have led to a number
of important insights concerning the effects of the materials and the
nature of effective mathematics teaching.

Each month, mail your log book to: Professor E. Paul Torrance,
Bureau of Educational Research, University of Minnesota, Minneapolis 14,
Minnesota. Include with your log book any supplementary material you
have which will help in understanding what happened in your class.
Include copies of tests, your analysis of the results, handouts to
pupils, photographs and the like.

BUREAU OF EDUCATIONAL RESEARCH
College of Educational
UNIVERSITY OF MINNESOTA
Decenber 1960




MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTICL
DATLY LOG

Teacher: Grade:_ _Date:

o

Material covered on this date:

Part I, Teacher Activities

Approximate time spent in preparation of this lesson: SMSG materials
Other texts, professional literature, etc. Original work_
Found need t¢ learn more mathematics? Yes No

CHECK-LIST: Enter in the blanks at the left a single check ( ) for each
activity you engaged in at least once during this lesson and a double
check ( for each activity which occurred continuously or three or more times.

1. Assigned homework, outside class activities, etc.
___ 1.1 Assigned problems from text
1.2 Assigned problems from su, ylementary sources
1.3 Assigned problems you developed

___ 1.4 Assigned problems requiring a correct solution
1.5 Assigned problems requiring divergent solutions
1.6 Assigned problems requiring application of rules or principles
____ 1.7 Assigned problers requiring discovery of new rules or principles
1.8 Assigned sustained project requiring three or more days
___ 2. Explained new material
__2.1 Routinely followed text or teacher commentary
__ 2.2 Used special device suggested by SMSG materials
___ 2.3 Used special device adapted from colleague or other source
___2.4 Used original device or procedure you developed
—_ 2.5 Made quick test (question, problem) to find out if explanation

had been comprehended

—_ 3. Conducted learning and thinking activities of previously agsigned material
4.1 Answered pupil questions

2 Gave correct solution to problem(s)

3 Stimulated pupil(s) to find correct solution

.4 Gave alternative or divergent solution to proplem

.5 Stimulated pupil(s) to find alternative or divergent solutions

—_ 3.6 Asked pupil(s) to reproduce previously presented ideas, infor-
mation, or solutions

3.7 Had pupil(s) present solutions to new or assigned problems at
blackboard

3.8 Stimulated competition within class

3.9 Had pupils to work in pairs or other small groups

LLLLL

— 4. Evaluated pupil achievement
4.1 Gave test or check-quiz
4.2 Discussed or analyzed test results
—__ 4.3 Pointed out defects in pupil solution(s)
.4 Pointed out other approaches or solutions
.5 Analyzed causes of erccrs or inability to solve problems
.6 Praised pupil for correct solution
7 Praised pupil for original solution or unusual idea

—b
b
4
—4




5. Used special teaching aid
__5.1 Film or other commercially produced audio-visual aid
5.2 Visual or audio-visual aid you developed
5.3 Special reference, magazine article, pamphlet, etc.

6. Other activities (specify): (Use back of page.)

Check~List of Pupil Activities

Enter in the blanks at the left a single check ( ) for each activity you
observed at least once for one or more pupils, a double check ( ) for activities
observed at least once for a majority of your pupils, and a triple check ( )
for activities occurring more than once for a majoriiy of the pupils.

l. Evidences of interest. motivation, curiosity
___1.1 Evidenced having studieg asgsigned material
1.2 Evidenced having read or studied unassigned material
1.3 Evidenced having discussed work outside class with one another,
parents, etc. '
.4 Asked question(s) which indicated curiosity
5 Asked question(s) which indicated learning difficulty
6 Took notes on lecture, solution of problems at blackboard, etc.
T Aggressively kept trying to understand, solve problems, etc.
8 Became frustrated; gave up trying to understand, solve problems,etc.

P S
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2. Evidences of learning

Reproduced previously presented ideas and/or soiutions
Used newly acquired vocabulary

Recognized correct principle for solving a problem; applied
prirciple correctly

Solved new problems similar to previously explained ones

1
2
3
«5 Helped fellow pupil- solve problem, learn principles, etc.
6
T
8

N OO

Organized informati , ideas, symbols into an optimal sequence
Identified errors or defects in solution proposed by classmate(s)
Identified errors or defects in solution by teacher, text, cr
other authority

3. Hvidences of thinking
___ 3.1 Discovered relationship between two ideas, concepts, etc.
5.2 Discovered complex relationship in pattern or spster of symbols
«3 Visualized what a pattern or set of relationsnips would look like
if rearranged
3.4 Explored visually several solutions, courses of action, etec.
«5 Saw beyond the immediate and obvious
«6 Produced a diversity of possible solutions, applications of
principles, etc.
7T Abandoned conventional approach and thought of original solution
8 Produced clever or uncommon responses
.9 Worked out the details to develop a general idea, solve a problem, etc
.10 Suggested a symbol (word, letter, number, etc.) that will matisfy
a given relationship
__DJ«l1 Used a principle, object, concept in a new way
.12 Suggested improved or new way of working, functioning as a class, etc

L
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4. Other activities not included above (please list on back of this page)

If pupils experienced any particular difficulty in learning this material, please
indicate the nature of the difficulty and what you did to cope with the problem.
Also please add your evaluation and comments concerning the SMSG materials (Use
back of this page.)
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MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
SPECIAL ANALYSIS FOR FIRST MONTH

Name: Grade: Dates

Pleese pick out one of your most successful lessons this month and describe
in detail what you think made this lesson so successful. You may include

things which you did, things which pupils did, or any aspect of the total
conditions for learning and thinking.

Topic of lesson:_

What do you consider the most important aims of this lesson?

What indications did you have that the lesson was successful?_

What actions, events, conditions, materials, etc. do you think contributed
most to the success of this lesson?
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MINWESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
SPECIAL ANALYSIS FOR SECOND MONTH |

Name: | Grade: Date:

Please pick out one of your most unsuccessful lessons this month and
describe in detail what you think made this lesson sn unsuccessful.

You may include your own activities, pupil activities, or any aspect of
the total conditions for learning and thinking.

Topic of lessons

What do you consider the most important aims of this lesson?

What indications did you have that the lesson was unsuccessful?

What actions, events, conditions, materials, etc. do you think con-

tributed to the lack of success of this lesson?




MINNESOTA NATIONAL LABORATORY -~ MATHEMATICS SECTION
SPECIAL ANALYSIS FOR THIRD MONTH

Name: Grade: Date:

Please list the most persistient and recurrent learning difficulties
your pupils have experienced this month. Then pick out the learning
difficulty which bothers you most. In the spaces provided below list
whatever hypotheses you have concerning the causes of this difficulty
and what can be done to reduce this difficulty in this or other similar
clagses. ’

Most persistent aﬁd recurrent learning difficulties this month:

The learning difficulty which bothers you most:

L4

AHypotheses conccrning the causes of this difficulty:

Hypotheses concerning the reduction of this difficulty:




MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
SPECIAL ANALYSIS FOR FOURTH MONTH ’

Name: ____Grade: Date:

Please select some concept in mathematics which you have taught during
the current term and then try tc think of as many ways as you can for
introducing this concept. After this, please answer the questions
below as completely as you can.

What concept did you select?

How did you introduce this concept this term?

With what other methods for introducing this concegt are you familiar?
(Methods you have used, seen used, read about, or heard about?)

What other methods for introducing this concept do you think might be
successful? ‘




MINNESO™" NATIONAL LABORATUR. - MATHEMATICS SECTION
SFICIAL ANALYSIS FOR FIFTH MONTH

Name Grade: Date:

What techniques or strategies have you used during the current month to
motivate your pupils to learn and to think more effectively in this

course? What other techniques or strategies might have been equally or

more effective? You may inciude any scheme, device, requiremer*. assign-
ment, reward, rule, or the like which you think might possibly wve succe.oul.

What techniques and strategies have you used during the current month?

What techniques and strategies might have been equally or more effective?




MINNESOTA NATIONAL LABORATORY - iMATHEMATICS SECTION
SPECIAL ANALYSIS FOR SIXTH MONTH

Name: | Grade: Date:

As you have taught this and possibly other SMSG courses you have probably
felt that existing tests and types of tests do not give your pupils a

change to demonstrate their achievements on some of your most important
objectives., Try to think of as many test ideas as you can for assessing some
of the kinds of achievement in learning and thinking not now in use. In

one section, list test ideas which involve modifications of traditional

kinds of tests: tests of computational skills, problems, multiple-choice,

tru--false, completion, and the like. In a second section, list other test
‘ideas.

Modifications of existing types of tests:

Ideas for types of tests not now in use:




MINKESOTA NATIONAL LABORATORY - MaTHEMATICS SECTION
SPECIAL ANALYSIS ¥OR SLVENTH MNONTH

Name: Grade: Date:

List below all of the problems which you can think of which might arise in
initiating SMSG courses throughout your school at all grade levels.




MINNESOTA NATIONAL LABORATORY ~ MATHEMATICS SLCTION
SPECIAL ANALYSIS FOR EIGHTH MONTH

Name: Crade: Date:

Many timee during the current school term you have probably felt frustrated
because your classroom was not suitable for some activity which would have
stimulated learning and thinking among your pupils. Try to think of all of
the characteristics a classroom would have to possess to make it ideal for
teaching your SMSG course. Do not be concerned abcut cost or whether or

not it is now possible to construct. such a classroom. In the space below,
write a description detailing your ideal classroom for this course. It would
help if you would draw a sketch or sketches of this classroom. Attach
drawings and additional descriptive material, if needed.




MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
SPECIAL ANALYSIS FOR NINTH MONTH

Name: Grade: Dates__

What do you think would happen if SMSG courses in mathematics were to be
adopted on a statewide basis in Minnesota three yvears hence? Consider both

the immediate and long-range consequences. Consider any area in which you
think such an event would have consequences,




MATHEMATICS CHECK-LIST

NAME OF TEACHER: Grades SMSG or Othexr:___
(check one)

A In your methematics course this year, you have engeged in many activities.
You have Joubtless shown various evidences of interest, learning, and thinking.
On the check-list below, please indicate the extent to which you believe that
you have engaged in each of the activities listed below by checking the
appropriate column. Consider the entire school term.
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1. Studied assigned materiflecececccccccesvessesssssscosaccsse
2. Read or studied unassigned materialscececcecccecescvsessne
3. Discussed work of course outside class with someone else..
4., Asked questions out of curiosityeccececscecccccoocccccscce
5. Asked questions because of learning difficulties.eccceccces
6. Took notes on lectures, solutions of problems, otCeccoesee
7. Kept trying to undersiand new material, even though you
didn't understand it at firsteesecccecccccccccressccsnnne
8. Became frustrated, gave up trying to solve problemecvecese
9. Solved problems which had previously been worked in class.
10, Used newly acquired terms and conceplSsccsecsascccccsccsees
1l. Applied principles correCtlysccecccceccssccscccssssscccens
12. Solved new problems similar to previously explained ones..
13, Helped classmates solve problems, n=derstand principles...
14, Organized information and ideas into £0od formesecsscseens
15. Found errors or defects in solution by classmateS.cceececee
16, Found errors or defects in solution by %teacher or text.... 1
17. Discovered relationships between twc or more ideas,
concepts or system of SymbOlS:ceccescsocssccccscsccccscnce
18, Worked out a diversity of possible solutions, applications
of principles, etCecscsecsccssccsscocssscsssssssssscssccsccs
19, Gave up old approach and thought of a new approach to
SOII.Ving problems.........................................
20, Thought of an unusual but correct solution to a problem...
2l. Worked out the details of some project, series of problems
22. Used a principle or concept in a new wayeeseeceoceccscscesns
23. Suggested improved or new ways of working a_ & claSSececccee

On the back of this sheet, describe the learning difficulty which has bothered
you most in this class. Describe the nature of the difficulty and tell what
you did to cope with it.




Report for Month of

MINNCSOTA NATIONAL LABORATORY - MATHEMATICS SECTION

Name of Teacher Grade

City School

Number in Clags

INSTRUCTIONS: Promptly at the end of each month, please complete a
set of these and return in the self-addressed, stamped envelope
provided. If you misplace these envelcpes, please send to the
following address:

Bureau cf Zducational Research
330 Burton Hall

University of Minnesota
Minneapolis 14, Minnesota

DO NCT return these to the St. Paul office.




I. Please pick out one of your most successful lessons this month and describe
in detail what you think made this lesson so successful. You may include things
which you did, things which pupils did, or any aspect of the total conditions
for learning and thinking.

Topic of lesson:

What do you consider the most important aims of this lesson?

What indications did you have the lesson was successful?

1.

2e

3

4.

What actions, events, conditions, materials, etc. do you think contributed
most to the success of this lesson?

1.

2.

5e

4.




II. Please pick out one of your least successful lessons this month and
describe in deteil what you think made this lesson so unsuccessful. You may
include your own activities, pupil activities, or any aspect of the total
conditions for learning and thinking.

Topic of lessons

What do you consider the most important aims of this lesson?

What indications did you have the lesson was unsuccessful?

1,

2.

Se

4e

What actions, events, conditiong, materials, etc. do you think contrlbuted
to the lack of success of this lesson?

1.




II1I. Please select some concept in ma*hematics which you have taught during
the current month and then try to think of as many ways as you can for intro-

ducing this concept. After this, please answer the questions below as
completely as you can.

What concept did you select?

How did you introduce this concept this term?

With what other methods for introducing this concept are you familiar?
you have used, seen used, read about, or heard about.)

1,

(Methods

2e

De

What other methods for introducing this concept do you think might be
successful?

1.

2.

3




MINNESOTA STUDENT ATTITUDE INVENTORY

This is not a test because there are no wrong answers. The answer to
each question is A MATTER OF OPINION, and your true opinion, whatever it is,
IS THE RIGHT ANSWER. You will be asked a lot of guestions about how much
you like this class, the teacher, and the work you are doing here. All the
questions refer to THIS ONE CLASS AND THIS PARTICULAR TLACHER. By giving
frank, true answers to show exactly how you feel, you can help us understand
the opiricns of students.

DIRECTIONS: 1. Please do not write your name on the answer sheet
2. Do not skip any questions--answer each one carefu. ;.
3., Make sure that the number on the answer sheet matches
the question number when you mark your answer. Double
check when you are asked.

HERE IS AN EXANMPLE |

O. I think my homework is very hard.
SD-~STRONGLY DISAGREE D--DISAGREE U-~UNCERTAIN A--AGREE SA--3STRONGLY AGREE

You have five alternatives to choose from. You might STRONCLY DISAGREE with
the statement. If so, you would put an '"X" in the SD box on your answer
sheet, like this:

0. SD D U A SA
X
8 e m 1 b J

If you felt UNCERTAIN about the statement, you would put an "X" in the U box
on your answer sheet, like this:

0. SD D U A SA
X
a b 1 d 3

Or, for example, you might AGREE with the statement, but not STRONGLY. If
so, you would put an "X" in the A box, like this:

O, SD D U A BSA

a m ¢ b J
Pay no attention to the little letters under the boxes on your answer sheet.

And, DO NOT WRITE ON THIS QUESTIONNAIRE BECAUSE OTHER STUDENTS WILL HAVE TO
USE IT.




1,

2.

4

5.

7.
8.
9e
10.
11.
127

13,

14.

PAGE ONE

This teacher asks oﬁr opinion in planning work to be done.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA-~-STRONGLY AGREE

This teacher keeps order with a fair and firm hand.
SD--STRONGLY DISAGREE D-~DISAGREE U~-UNDECIDED A--AGREE . SA«-STRONGLY AGREE

I get along well with this teacher.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

I find it easy to talk to this teacher.
SD-~STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONCLY AGRER

This teacher never asks trick questions to show how dumb we are.
SD--STRONGLY DISAGREE D-#DISAGREE UwoUNLECIEED AwsiGREE ShenSTRONGLY AGRER

Most of us get pretty bvored in this class.
SD-~-STRONGLY DISAGREE D--DISAGREE U-~UNDECIDED A--AGRER SA~-STRONGLY AGREE

This teacher never slaps us or handles us roughly.
SD--STRONGLY DISAGREE De-DISAGREE U--UNDECIDED A--AGREE SA-~STRONGLY AGREE

No one dares talk back to this teacher.
SD~-STRONGLY DISAGRER Du-DISAGREE{ U~-UNDECIDED A--AGREE SA--STRONGLY AGRER

This teacher is one of the best I have ever had.
SD=~STRONGLY DISAGREE D---DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGRER

I just don't trust this teacher.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A~-AGREE SA--STRONGLY AGRER

It is easy to fool this teaclier.
SD--STRONGLY DISAGREE D--DISAGREE Uw--UNDECIDED A-~AGREE SA--STRONGLY AGREE

This teacher mekes sure WE understand our work.
SD=-~STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SL=«STRONGLY AGREE

This teacher often sends boys and girls out of the room as punishment.
SD--STRONGLY DISAGREE D-~DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher really understands boys and girls my age.
SD--STRONGLY DISAGREE D-<DISAGREE U--UNDECIDED A«wAGRER SA--STRONGLY AGREE




15.
16.
17.
18,

19.

21,
22,
23.
24,
25.
26.

27

28.

PAGE TWO
Our teacher is very good at explaining things clearly.
SD~--STRONGLY DISAGREE D--DISAGREE U~-~UNDECIDED A--AGREE

Frankly, we don't pay attention to this teacher.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE

This teacher has lost the respect of the class.
SD--STRONGLY DISAGREE D=~DISAGREE U=-~URDECIDED A--AGREE

Sometimes things "get out of control" in this class.
SD-~STRONGLY DISAGREE D--DISAGREE U-~-UNDECIDED A--AGREE

This teacher certainly knows what he{she) is doing.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGRERE

This teacher often '"bawls you out" in front of the class.
SD~--STRONGLY DISAGREE D-~DISAGREE U--UNDECIDED A--AGREE

This teacher makes it fun to study things.
SD-~STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE

SA--STRONGLY AGREE
SA--STRONGLY AGREE
SA=-=STRONGLY AGREE
SA=-STRONGLY AGREE
SA--STRONGLY AGREE
SA=-=-STRONGLY AGREE

SA~-STRONGLY AGREE

This teacher has some special favorites or "teacher's pets."

SD~-STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE

Our teacher never gives us extra assignments as punishment.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE

This teacher wants to check our work to make sure we are on
SD--STRONGLY DISAGREE D--DISAGREE TU--~UNDECIDED A--AGREE

I really like this class.
SD~-~STRONGLY DISAGREE Dw-DISAGREE U--UNDECIDED A~-AGREE

Sometimes I think this teacher is deaf.
SD-=STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGRER

This teacher helps us get the most out of each hour.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A~-~-AGREE

This teacher is cool and calm.
SD=-STRONGLY DISAGREE D-~DISAGREE U--~-UNDECIDED A--AGREE

SA--STRONGLY AGREE

SA«=STRONGLY AGREE

the right track.

SA--STRONGLY AGREE

SA--STRONGLY AGREE

SA--STRONGLY AGREE

SA--STRONGLY AGREE

SA--STRONGLY AGREE




29.

30.

31.

32.

37

38,

39.

40.

41.

42.

PAGE THREE

In this class we fool around a lot in spite of the teacher,
SD=-STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STROEGLY AGREL

When I'm in trouble I can count on this teacher to help.
SD-=~STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher becomes confused easily.
SD-~STRONGLY DISAGREE D=-DISAGREE U--UNDZCIDED A--AGREE SA--~STRONGLY AGREE

This teacher will punish the whole class when he(she) can't find out whe
did something bad.

SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA~-STRONGLY AGREE

This teacher thinks clearly.
SD-~STRONGLY DISAGREE D-~DISAGREE U--UNDECIDED A-~AGREE SA-~STRONGLY AGRERE

Some of the students are smarter than this teacher.
SD==STRONGLY DISAGREE D=-~DISAGREE U-~UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher lets us discuss things in class.
SDT-STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A=~--AGREE SA-~STRONGLY AGREE

It is fun to see how much we can whisper before we get caught.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher makes everything seem interesting and important.
SD-~STRONGLY DISAGREE D-~-DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

I wish I could get even with this teacher.
SD--3TRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher knows a lot.
SD-=-STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher is quick to see a new point.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher is too bossy.
SD~-STRONGLY DISAGREE D--DISAGREE U=--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher never gets angry and shouts at us.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A-~AGHEE SA--STRONGLY AGREE




45.

47.
48.
49.
50.
}51.
52

530

PR

56.

PAGE FOUR

We often complain just to get out of work.
SD-~STRONGLY DISAGREE  D--DISAGREE U-~UNDECIDED A--AGREE SA-~-STRONGLY AGREE

If T could get away with it, I'd sure like to tell this teacher off!
3D-=-STRONGLY DISAGREZE  D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This class is noisy and fools around a lot.

SD--STRONGLY DISAGREE  D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This is the best teacher I have ever had.

SD--STRONGLY DISAGREE  D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

You can't walk around in this class without permission.

SD--STRONGLY DISAGREE  D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

It seems that somebody is always getting punished in this class.
SD--STRONGLY DISAGREE  D--DISAGREE U--UNDECIDED A~--AGREE SA--STRONGLY AGREE

I wish I could have this teacher next year.

SD--STRONGLY DISAGREE  D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher has lots of fun with us.

SD--STRONGLY DISAGREE  D--DISAGREE U-~UNDECIDED A--AGREE SA--STRONGLY ACREE

Sometimes just thinking about this class makes me sick.

SD--STRONGLY DISAGREE Du-DISAGREE U.--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher makes very careful plans for each day's work.

SD-~STRONGLY DISAGREE  D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher helps students when they have problems with their work.

SD--STRONGLY DISAGREE D--DISAGRER U--UNDECIDED A--AGREE SA--STRONGLY AGREE

Frankly, we just don't obey the teacher in this class.
S5D~-STRONGLY DISAGREE  D-~-DISAGREE U--UNDECIDED A--AGREE SA-~STRONGLY AGREE

This teacher always takes time to find out your side of a difficulty.

SD--STRONGLY DISAGREE  D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher never pushes us or shakes us in anger.

SD--STRONGLY DISAGREE  D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE




5T

28.

59.

PAGE FIVE

This teacher punishes me for things I don't Ado.
SD=--STRONGLY DISAGREE  D--DISAGREE U~-UNDECIDED A-~AGREE SA-~-STRONGLY AGREE

This teacher likes to hear students' ideas.
SD-=STRONGLY DISAGREE D~=DISAGREE U~-UNDECIDED A--AGREE SA--STRONGLY AGREE

We behave well in thié class even when the teacher is out of the room.
SD=-STRONGLY DISAGREE  D-~DISAGREE U~-UNDECIDED A--AGREE SA~--STRONGLY AGREE
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University of MINNESOTA

OFFICE OF EDUCATIONAL RESEARCH-MINNEAPOLIS 14

BUREAU OF INSTITUTIONAL RESEARCH
BUREAU OF EDUCATIONAL RESEARCH

March 21, 1962

Dear Teacher:

Enclosed you will find a student inventory that asks questions about
the students' opinions regarding teachers, schools, classrnoms and textbooks. )

Please do not be intimidated by these "questions" for we are fully aware
the student attitudes are not formulated by teachers, schools, classrooms and
textbooks! As a matter of fact, the hypotheses we are testing in this study
concern other factors not related to schocl as causes for student attitudes,
hence the need for this "information."

However, if anyone is sufficiently naive to think that a student's
attitude to his teacher is a direct correlate of the behavior of that teacher,
then we would like to assure you thet no such person would ever have access
to these data. Apart from that everything will be handled by codes and
machine immediately upon its arrival in this office. It is, therefore,
unidentifiable and is, of course, even in this form, strictly confidential.

We would like this test to be filled out by each student in one SMSG
class and also each student in one Control class. (Preferably at the same
grade level.)

You will find in each envelope a set of instructions, €0 questionnaires
(enough for two classes) and a self-addressed envelope for returning this
confidential material to this office.

There is-no time limit on the test for the students. We would like
all testing to be completed before April 15.

Good luck and many thanks for all your past cooperation.

Sincerely,

E. Paul Torrance, Director
Bureau of Educational Research

EPT/gg
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11

12

Teachexr Code

T Tth grade
8 8th grade
9 9ih grade
0___10th grade
1 __11th grade
2 __12th grade

o ——

o

SMSG

1 Control
oexs

0 Boy

1 Giri

This teacher helps us to enjoy mathematics, even if we are not very good
zt math.

D LU A

() () ()

SD SA
() ()
a k 1 d e

My teacher has encouraged this class to think of original solutions to
mathematical problems.

SD D U A

() () () () ()

J b c m n
In this class we do not pay attention.

D U A

() () ()

d 1 k

SD SA
() ()
n a

This teacher encourages us to make guesses at answers before we work
them out.

SD D U A SA
() ()y O) ()

J b c d e

This teacher tries to find out anything which keeps us from understanding
ocur worke. !

SD D T A
() () ()

a b c d e

My teacher has encouraged this class to discover relationships between
two or more ideas, concepts, or systems of symbols.

SD D U A

() ()

SA

()

j k 1 m n




This teacher praises the class for good work done.

SD: D U A SA
() () () () ()
a k c m e

This teacher enjoys discussing mathematics with us in class.
SD D U A SA
() () () (O) ()
J k 1 m n

This school has sensible rules which are easy for most of its students
to obey.

SD D U A SA
() () () ) ()

b 1 m

The textbook we use has problems which help us to try different but
correct solutions to problems.

D U A SA

SD
() ()OO ()
J n

k c d

In this class the students are not very interested in having everyone
understand the material.

SD D 7 A SA
() () )y () ()
e d 1 k J
My teacher has encouraged this class to think for itself at all times.
SD D U A SA
() () () () ()
a k 1 d n

In this class we have one of the most uncooperative classes I can
think of.

SD D U A SA
() () () () ()

d 1 k j

The textbook we use has helped us to get a good understanding of
mathematics.

SD
() () () ) ()
J

k 1 d e

In this class we like mathemgﬁics.

SD D U A SA

() () () () ()

a b c a e




C 22 This school has a good deal of resource materials for extra study
nd research.

SD D U A SA
() () () () ()

J k 1 m

C 23 Thig school is not very well cared for and I consider it an unattrative
place for the majority of its students.

SD D U A SA
() () () () ()
n m c b a
C 24 This textbook could not be blamed if we sometimes do not understand
mathematics.
SD D U A SA .
() () () () () |
3 k 1 a e 3

C 25 My teacher has encouraged this class to think of unusual but correct
solutions to various problems.

SD D U A SA

() () () (O) ()

a b c m n

C 26 This teacher encouraged us to think of reasons for our errors.

SDh D U A SA
() () () () ()
a k c d n
C 27 This school has a staff which is interested in the students! welfare.
SD D U A SA
() () () () ()
J b 1l m e

C 28 This school would not be my choice if I could choose my school freely.

D 4] A SA

SD
() () () () ()

m c b J

C 29 The textbook we use contains problems which eancourage us to think
for ourselves.

D U A SA

SD
() )y OO ()
J

b c m n
C 30 TIn this class we like to talk about math even when we are not in class.
SD D U A

SA
() ()y ) () ()

a b c d




C 31

C 32

C 33

C 35

C 36

C 37

C 38

C 39

My teacher has encouraged this class to ask questions just out of curiocsity.

SD D U A SA

(j) () () () (r)

k 1 d

In this class we have one of the most conscientious and hard working
classes in the school.

SD D U A SA
() () () ) ()
a b 1 e

m

My teacher has encouraged this class to make up problems of our own.

SD D U A SA
() () )y () ()
J k 1 d n
In this class we come up with good ideas for solving problems.
SD D U A SA

() () () () )
J b

1 d e

The textbook we use even helps us to '"work ahead' of the teacher when
we want to,

SD D U A SA
() () () () ()
a k c a e

This teacher makes the lessons interesting for this class.
SD D U A SA
() () () () ()
J k 1 m n

My teacher does not encourage this class to agk questions concerning
our learning difficulties.

SD D U A SA
() () () () ()
e m c k a
This ter~her wants us all to do as well as we can on our examinations.
SD D U A SA
(9 () () () ()
J k c m n

This teacher has encouraged this class to think of unusual uses for
mathematics in real life.

S D U A SA

() () () () ()




C 40

C 41

C 42

C 43

C 44

C 45

C 46

C 47

C 48

This teacher encourages us to attempt to solve problems even if we make
mistakes.

SD D U A SA
() () () () ()
J d n

b c

My teacher has encouraged this class to work out all kinds of posgsible
solutions, applications, and principles in mathematics.

SD D U A SA
() () () () ()
a b c d e
In this class I like solving problems with my classmates.
SDh D U A SA
() () () () ()
J - b 1 d n
This teacher is very friendly towards this class.
SD D U A SA
() () () () ()
a b c m n
This teacher tries to make sure that we all understand our work.
SsD D U A SA
() () () () ()
J b 1 d e

The textbook we use contains exercises which are not very interesting
to work out.

SD : D U A SA
() () () () ()
n d 1 b J
This school is helping the majority of its students become good citizens.
SD D U A SA
() () () () ()
J k 1 d e
This school is organized to help students in as many ways as possible.
SD D U A SA
() () () () ()
a b 1 m e

This school offers extra learning facilities which include a library,
audio-visual aids, etc.

Sh D U A SA
() () () () ()
a k 1 d e




C 49

C 50

C 51

C 52

C 53

|

C 54

C 55

C 56

C 57

My teacher has encouraged this class to discuss our work with other
people outside of class.

SD D U A SA
() () () (O) ()
a b 1 m n
This school does not help students to develop their interests and abilities.
SD D U A SA »
() () () () ()
n m 1 b a

My teacher has encouraged this class to find errors or defects in
solutions proposed by teacher, textbook or classmates.

SD D U A SA
() () () ) ()
a b 1 m n
The texfbook we use could be much improved upon.
5D D U A SA
() () (). () ()
e - m c k a

The textbook we use helps us to understand points we did not quite
understand during class.

SD D U A

SA
() () O ) ()

J k 1 m

My teacher does not encourage this class to think of original mathematics
problems for ourselves.

SD D U A SA
() () () (k) ()

d 1

My teacher has encouraged this class to read or study unassigned material.

SD D U A SA

() () () () ()

J k 1 m n
This school offers its students a wide range of interesting activities
in which they can pariicipate.

SD D U A SA

() () ()Y () ()

J k 1 m e

In this class I get a sense of satisfaction at the end of a math period
because we get things done.

SD D U A SA




C 58 This teacher loves mathematics.

E SD D U A SA
| () () () () ()
a k 1 e

d

C 59 My teacher has encouraged this class to give up old approaches and
think of new ones to solve problems.

SD D U A SA
() () () () ()
J b o] m n
C 60 This teacher tries to be fair to everyone in the class.
SD D U A SA
() () () () ()
a k 1 m n
C 61 This teacher helps us to profit from our mistakes.
SD D U A SA
() () () () ()
a k c d e
C 62 This school will do all it can to help any student in need of elp.
oD D U A SA
() () () () ()
J b 1 m n
C 63 This textbook is hard to understand.
SD D U A SA
() () () () ()
n m c b a

C 64 1In this class I am helped to understand new mathematical ideas because
of everyone's efforts to work well.

SD D U A SA

() () () Q) ()

k 1l d n

C 65 This textbook has diagrams and illustrations which help us to undersfand
the material,

sD D U A SA
() () () () ()
- a b c d e

C 66 My teacher has encouraged this class to work out and have our own
answers to problems.

SD D U A SA




C 67

C 68

C 69

C 70

This teacher encourages us to spot our own mistakes.

SD D U A SA
() () () () ()
a b 1 d n
This school does not make me feel proud to be one of its students.
SD D U A SA )
() () () () ()
e d c b a

The textbook we use has not helped us to like mathematics.

SD D U A SA

() () () () ()

n m 1 k J
The textbook we use is full of interesting and important things to do.
SD D U A SA
() () () () ()
a e

k -1 m




